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QAPP Worksheet #2 
 
QAPP IDENTIFYING INFORMATION 
 
Site Name/Project Name: Shieldalloy Metallurgical Site, OU2 
Site Location:  Newfield, New Jersey  
Index Number: CERCLA 02-2010-2017 
Contractor Name:  TRC 
Anticipated start date of QAPP Implementation:  October 2011 
 

  

Refer to Section 4.2.1 for information about the document control format 

1.  Identify guidance used to prepare QAPP: 

Uniform Federal Policy for Quality Assurance Project Plans, Intergovernmental Data Quality Task Force, 
EPA-505-B-04-900A-C, March 2005 
 
 
2.  Identify regulatory program: CERCLA/Superfund 

 
3.  Identify approval entity: EPA Region II, NJDEP 

 

 
4.  Indicate whether the QAPP is a generic program QAPP or a project specific QAPP.  (underline one) 

 
5.  List dates of scoping meetings that were held: 
May 3, 2011 

 
6.  List title of QAPP documents and approval dates written for previous site work, if applicable: 

Title Approval Date 

Shieldalloy Metallurgical Corporation, Newfield, New Jersey, Unknown 
Remedial Investigation Work Plan, Appendix B, ENSR, December 1989.  
  
 
 
 
7.  List organizational partners (stakeholders) and connection with EPA and/or State: 

SMC 
 

 
8.  List data users:  

US EPA Remedial Project Manager; NJDEP Case Manager; TRC 
 

9.  If any required QAPP Elements (1-20), Worksheets and/or Required Information are not applicable the project, then 
underline the omitted QAPP Elements, Worksheets and Required Information on the attached Table.  Provide an 
explanation for their exclusion below: 
 
 
21, 37:  These worksheets will not be included in the QAPP.  Information specific to each of these worksheets will 
be discussed in the QAPP text. 
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Required QAPP Element(s) and 
Corresponding QAPP Section(s) Required Information QAPP Worksheet #

Project Management and Objectives 

1.0 Title and Approval Page -  Title and Approval Page 1 

2.0 Document Format and Table of Contents 

 2.1 Document Control Format 
 2.2 Document Control Numbering System 
 2.3 Table of Contents 
 2.4 QAPP Identifying Information 

- Table of Contents 
- QAPP Identifying 

Information 

 
2 

3.0 Distribution List and Project Personnel Sign-
Off Sheet 

 3.1 Distribution List 
 3.2 Project Personnel Sign-Off Sheet 

- Distribution List 
- Project Personnel Sign-Off 

Sheet 

3 
4 

4.0 Project Organization 

 4.1 Project Organizational Chart 
 4.2 Communication Pathways 
 4.3 Personnel Responsibilities and 

 Qualifications 
 4.4 Special Training Requirements and 

 Certification 

- Project Organizational Chart 
- Communication Pathways 
- Personnel Responsibilities 

and Qualifications Table 
- Special Personnel Training 

Requirements Table 

5 
6 
 

7 
 

8 

5.0 Project Planning/Problem Definition 

5.1 Project Planning (Scoping) 
5.2 Problem Definition, Site History, and 
 Background 

- Project Planning Session 
Documentation (including 
Data Needs tables) 

- Project Scoping Session 
Participants Sheet 

- Problem Definition, Site 
History, and Background 

- Site Maps (historical and 
present) 

 
 
 

9 
 
 

10 

6.0 Project Quality Objectives and Measurement 
Performance Criteria 

6.1 Development of Project Quality 
Objectives Using the Systematic 
Planning Process 

6.2 Measurement Performance Criteria 
 

- Site-Specific PQOs 
 
- Measurement Performance 

Criteria Table 

11 
 
 

12-1 to 12-12 

7.0 Secondary Data Evaluation - Sources of Secondary Data 
and Information 

- Secondary Data Criteria and 
Limitations Table 

 
13 

8.0 Project Overview and Schedule 

8.1 Project Overview 
 8.2 Project Schedule 

- Summary of Project Tasks 
- Reference Limits and 

Evaluation Table 
- Project Schedule/Timeline 

Table 

14 
15-1 to 15-15 

 
16 
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Measurement/Data Acquisition 

9.0 Sampling Tasks 

 9.1 Sampling Process Design and Rationale 
 9.2 Sampling Procedures and Requirements 
 9.2.1 Sampling Collection Procedures 
 9.2.2 Sample Containers, Volume, and 

 Preservation 
 9.2.3 Equipment/Sample Containers 

 Cleaning and Decontamination 
 Procedures 

 9.2.4 Field Equipment Calibration, 
 Maintenance, Testing, and 
 Inspection Procedures 

 9.2.5 Supply Inspection and Acceptance 
 Procedures 

 9.2.6 Field Documentation Procedures 

- Sampling Design and 
Rationale 

- Sample Location Map 
- Sampling Locations and 

Methods/SOP Requirements 
Table 

- Analytical Methods/SOP 
Requirements Table 

- Field Quality Control Sample 
Summary Table 

- Sampling SOPs 
- Project Sampling SOP 

References Table 
- Field Equipment Calibration, 

Maintenance, Testing, and 
Inspection Table 

17 
 
 

18-1 to 18-17 
 
 

19 
 

20-1 to 20-5 
 
 

21 
 

22 
 

10.0 Analytical Tasks 

 10.1 Analytical SOPs 
 10.2 Analytical Instrument Calibration 

 Procedures 
 10.3 Analytical Instrument and Equipment 

 Maintenance, Testing, and Inspection 
 Procedures 

 10.4 Analytical Supply Inspection and 
 Acceptance Procedures 

- Analytical SOPs 
- Analytical SOP References 

Table 
- Analytical Instrument 

Calibration Table 
- Analytical Instrument and 

Equipment Maintenance, 
Testing, and Inspection 
Table 

 
 

23 
 

24, 25 
 

24-25 

11.0 Sample Collection Documentation, 
Handling, Tracking, and Custody Procedures

 11.1 Sample Collection Documentation 
 11.2 Sample Handling and Tracking System 
 11.3 Sample Custody 

- Sample Collection 
Documentation Handling, 
Tracking, and Custody SOPs 

- Sample Container 
Identification 

- Sample Handling Flow 
Diagram 

- Example Chain-of-Custody 
Form and Seal 

27 
 
 
 
 

26 
 

Figures 11-2 and 11-3 
 

12.0 Quality Control Samples 

 12.1 Sampling Quality Control Samples 
 12.2 Analytical Quality Control Samples 

- QC Samples Table 
- Screening/Confirmatory 

Analysis Decision Tree 

28-1 to 28-11 

13.0 Data Management Tasks 

 13.1 Project Documentation and Records 
 13.2 Data Package Deliverables 
 13.3 Data Reporting Formats 
 13.4 Data Handling and Management 
 13.5 Data Tracking and Control 

- Project Documents and 
Records Table 

- Analytical Services Table 
- Data Management SOPs 

29 
 

30 
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Required QAPP Element(s) and 
Corresponding QAPP Section(s) Required Information QAPP Worksheet #

Assessment/Oversight 

14.0 Assessments and Response Actions 

 14.1 Planned Assessments 
 14.2 Assessment Findings and Corrective 

 Action Responses 

- Assessments and Response 
Actions 

- Planned Project Assessments 
Table 

- Audit Checklists 
- Assessment Findings and 

Corrective Action Responses 
Table 

 
 

31 
 

Figures 14-1 and 14-2 
32 

 

15.0 QA Management Reports - QA Management Reports 
Table 

33 

 15.1 Final Project Report   

Data Review 

16.0 Data Review Steps 

 16.1 Step I: Verification 
 16.2 Step II: Validation 
 16.2.1 Step IIa Validation Activities 
 16.2.2 Step IIb Validation Activities 
17.0 Usability Assessment 
  
 17.1 Activities 
 17.7 Data Limitations and Actions from 

 Usability Assessment 

- Verification (Step I) Process 
Table 

- Validation (Steps IIa and IIb) 
Process Table 

- Validation (Steps IIa and IIb) 
Summary Table 

- Usability Assessment 

34 
 

35 
 

36 
 

37 

Streamlining Data Review 
  Data Review Steps To Be Streamlined 
  Criteria for Streamlining Data Review 
  Amounts and Types of Data 

 Appropriate for Streamlining 

 NA 
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3.0 DISTRIBUTION LIST AND PROJECT PERSONNEL SIGN-OFF SHEET 
 
3.1 Distribution List 
 
The Distribution List (Worksheet #3) documents who will receive copies of the approved 
Quality Assurance Project Plan (QAPP) and any subsequent revisions or amendments to the 
QAPP.  A complete copy of the QAPP and any subsequent revisions will be maintained on file at 
TRC, Philadelphia, Pennsylvania and will be available to EPA upon request. 
 
3.2 Project Personnel Sign-Off Sheet 
 
Project personnel performing OU2 Supplemental Remedial Investigation (RI) and Baseline 
Ecological Risk Assessment (BERA) work at the Shieldalloy Metallurgical Site will read this 
QAPP and perform tasks as described in this QAPP.  The project personnel sign-off sheet 
(Worksheet #4) will be used to document that the appropriate personnel have read the QAPP.   
 
Copies of signed project personnel sign-off sheets will be returned to TRC and maintained in the 
central project file at TRC.  These sheets will be made available to EPA upon request. 
 
 
 

R2-0000384



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  3-2 
 

L2011-116_092111.doc  

QAPP Worksheet #3 

 
Distribution List 

QAPP 
Recipients Title Organization 

Telephone 
Number Fax Number E-Mail Address 

Document 
Control 
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QAPP Worksheet #4 

 
Project Personnel Sign-Off Sheet 

Organization: TRC Environmental 
Project Personnel Title Telephone Number Signature Date QAPP Read 

Patrick Hansen Project Coordinator 215-246-3449   

Jorge Gomez Project Manager 609-731-8122   

Elizabeth Denly Project QA Manager 978-656-3577   

TBD 
Field Team Manager/Site 
Safety Officer 

TBD  
 

Karen Vetrano 
Risk Assessor (Human 
Health) 

508-420-0754  
 

Scott Heim Risk Assessor (Ecological) 978-656-3583   

 
TBD – To Be Determined 
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QAPP Worksheet #4 

 
Project Personnel Sign-Off Sheet 

 

Organization: EPA Region 2 
Project Personnel Title Telephone Number Signature Date QAPP Read 

Sherrel Henry Remedial Project Manager 212-637-4273   

     

 

Organization: NJDEP 
Project Personnel Title Telephone Number Signature Date QAPP Read 

Donna L. Gaffigan Case Manager 609-633-1494   

     

 

Organization: Analytical Laboratories 
Project Personnel Title Telephone Number Signature Date QAPP Read 

Marie 
Meidhof/Accutest 
Laboratories 

Project Manager 732-329-0200   

Mary Davis/Alpha 
Analytical Laboratory 

Project Manager 508-898-9220   
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4.0 PROJECT ORGANIZATION 
 
This section identifies the organizations and key personnel participating in the Shieldalloy 
Metallurgical Site (SMC; the Site) project.  The specific roles and responsibilities of the key 
personnel are included in this section.  An explanation of the lines of authority, reporting 
relationships and communication pathways are provided.  Qualifications of key personnel are 
included in the resumes provided in Appendix A. 
 
4.1 Project Organization Chart 
 
Organizations involved in the Shieldalloy Metallurgical OU2 Site project are identified in the 
project organization chart (Worksheet #5).  The responsibilities of key personnel are described in 
Section 4.3. 
 
4.2 Communication Pathways 
 
The lines of authority and communication specific to this study are also presented in the 
organization chart (Worksheets #5 and 6).  The TRC Project Coordinator will serve as the 
communication link between EPA and TRC.  The TRC Project Coordinator will be kept verbally 
apprised of the program’s status by the TRC Project Manager, TRC Field Team Manager and the 
TRC Project Quality Assurance (QA) Manager.  These individuals will immediately notify the 
TRC Project Coordinator of any internal or subcontractor issues that potentially affect budget, 
schedule, and/or achievement of the project objectives.  The TRC Project Coordinator will in 
turn communicate these issues to the EPA Remedial Project Manager.  Laboratories will 
communicate any potential issues to the TRC Project QA Manager who will in turn 
communicate these issues to the TRC Project Manager.  The TRC Project Manager will in turn 
notify the TRC Project Coordinator of any issues which may potentially affect the achievement 
of project objectives.  The TRC Project Coordinator will in turn notify the EPA Remedial Project 
Manager of these issues. 
 
New findings, observations, and analytical results will be reported to the TRC Project Manager 
in the field.  Members of the field team will review updated information at the end of each field 
day, or the following morning prior to the start of daily sampling events.  The TRC Project 
Manager will be in regular communication with the overall project management team to convey 
the progress and the status of the field investigation.  Current findings and implementation of 
decision rules will be discussed.  In addition, any information that may result in a change in 
scope will also be addressed. 
 
A representative of the project management team will be responsible for providing 
representatives of the regulatory agencies periodic project updates.  At a minimum, such updates 
will occur when the field team believes that field delineation efforts are nearing completion at an 
area or medium or in the event of an anticipated scope and/or schedule change.  Ideally, 
representatives from the TRC project team and EPA will be able to meet at the field headquarters 
to review the findings of the field efforts prior to demobilizing from the Site.  In this way, a 
consensus can be reached with respect to the adequate acquisition of required field information. 
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4.2.1 Modifications to Approved QAPP 
 
Predetermined changes to the scope or procedures stated in this QAPP will be formally 
documented as QAPP revisions or as a QAPP Amendment and must go through the same review 
and approval process as the original QAPP.  The control block in the upper right corner of each 
changed page will be updated to reflect the date of the change and the revision number. 
 
For changes requiring immediate resolution and implementation, approval by phone will be 
secured from all levels of management (TRC and EPA).  This verbal approval will be 
documented in phone logs and will be followed by formal revision of the QAPP as described 
above. 
 
If modifications to the QAPP are mandated by the TRC Project Coordinator, the TRC Project 
QA Manager may schedule a meeting with the appropriate Shieldalloy Metallurgical OU2 Site 
team members to discuss the changes, make the necessary modifications to the QAPP or create a 
QAPP Addendum and submit them to the TRC Project Coordinator for review, and submit the 
revised QAPP or QAPP Amendment to EPA for review and approval.  After the QAPP or QAPP 
Amendment has been approved, the revised QAPP or QAPP Amendment will be provided to the 
Shieldalloy Metallurgical OU2 Site team members, according to the original QAPP Distribution 
List.  If a revised QAPP is submitted, the old QAPP will be removed and deemed obsolete. 
 
The project personnel sign-off sheet will be resubmitted to the appropriate personnel and will 
ensure that all appropriate personnel have read the revised QAPP or QAPP Amendment.  This 
sheet will be returned to TRC, stored in the project files, and will be available to EPA upon 
request. 
 
4.3 Personnel Responsibilities and Qualifications 
 
The responsibilities of management, QA, field, and laboratory personnel are outlined below.  
Project personnel in responsible roles are identified in Worksheet #7, by name, title and 
affiliation.  The resumes of these key personnel are included in Appendix A.   
 
4.3.1 Management Responsibilities 
 
EPA Remedial Project Manager 
 
The EPA Remedial Project Manager (RPM) for the Site is Ms. Sherrel Henry.  Her primary 
responsibilities include administration of EPA responsibilities, oversight of the day-to-day 
activities, and receipt of all required written matter.  Ms. Henry is also responsible for providing 
technical oversight and guidance and reviewing all technical deliverables, including plans and 
reports. 

R2-0000389



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  4-3 
 

L2011-116_092111.doc  

Figure 4-1 Example Phone Log 
 

 
Telephone Log 

 
 

Date of Call: _______________________ Call Placed By: _______________________ 

Time of Call: _______________________ Phone Number: _______________________ 

Parties on Call: _______________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

Subject: _____________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

Notes: ______________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

Action Items: _________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 
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NJDEP Case Manager 
 
The NJDEP Case Manager for this Site is Ms. Donna L. Gaffigan.  Ms. Gaffigan is responsible 
for providing to the EPA technical oversight and guidance and reviewing technical deliverables. 
 
TRC Project Coordinator 
 
The TRC Project Coordinator, Mr. Patrick Hansen, will serve as the main contact with the EPA 
Remedial Project Manager and other regulatory personnel.  Other duties, as necessary, include 
the following: 
 
 Assuring adherence to project plans and obtaining approvals for any changes to these plans, 
 Assuring that approved procedures meet project objectives, 
 Reviewing and approving all sampling procedures, 
 Assigning duties to project staff and orienting the staff to the specific needs and requirements 

of the project,  
 Serving as the focus for coordination of all field task activities, communications, reports, and 

technical reviews, and other support functions, and facilitating activities with the technical 
requirements of the project,  

 Coordinating field and office activities with the TRC Project Manager, TRC Project QA 
Manager, and TRC Field Team Manager, 

 Implementing recommendations made by the TRC Project QA Manager, 
 Initiating corrective actions,  
 Monitoring schedules for field, analytical, and data validation activities associated with the 

field sampling program, and 
 Maintaining the project file. 
 
TRC Project Manager 
 
The TRC Project Manager, Mr. Jorge Gomez, will serve as a secondary liaison to EPA and other 
regulatory personnel and the main contact with the TRC Project Coordinator and TRC Field 
Team Manager.  The TRC Project Manager will ensure that all technical, administrative, and 
regulatory compliance objectives are met on a day-to-day basis.  Other duties as necessary 
include: 
 
 Assuring adherence to project plans and obtaining approvals for any changes to these plans, 
 Assigning duties to project staff and orienting the staff to the specific needs and requirements 

of the project,  
 Assisting in the coordination of all field task activities, communications, reports, and 

technical reviews, and other support functions, and facilitating activities with the technical 
requirements of the project,  

 Coordinating field and office activities with the TRC Project Coordinator, TRC Project QA 
Manager, and TRC Field Team Manager, 

 Implementing recommendations made by the TRC Project QA Manager,  
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 Monitoring schedules for field, analytical, and data validation activities associated with the 
field sampling program, 

 Ensuring successful completion of the project in terms of budget, schedule, and data quality 
objectives, and  

 Interpreting site data. 
 
4.3.2 Quality Assurance Responsibilities 
 
TRC Project QA Manager 
 
The TRC Project QA Manager, Ms. Elizabeth Denly, has overall responsibility for quality 
assurance oversight.  The TRC Project QA Manager communicates directly to the TRC Project 
Coordinator and TRC Project Manager.  Specific responsibilities include: 
 
 Preparing the QAPP, 
 Reviewing and approving QA procedures, including any modifications to existing approved 

procedures, 
 Ensuring that QA audits of the various phases of the project are conducted as required, 
 Providing QA technical assistance to project staff, 
 Following up on corrective action, 
 Ensuring that data validation/data assessment is conducted in accordance with the QAPP, and 
 Reporting on the adequacy, status, and effectiveness of the QA program to the TRC Project 

Manager. 
 
4.3.3 Field Responsibilities 
 
TRC Field Team Manager/Site Safety Officer 
 
The TRC Field Team Manager and Site Safety Officer have overall responsibility for completion 
of all field activities in accordance with the QAPP and are the communication link between the 
field team, subcontractors, and TRC project management.  Specific responsibilities include: 
 
 Understanding and implementing the QAPP, 
 Coordinating activities in the field, 
 Assigning specific duties to field team members, 
 Ensuring site security and access, 
 Training field staff,  
 Overseeing and coordinating field data collection, 
 Mobilizing and demobilizing of the field team and subcontractors to and from the Site, 
 Resolving any logistical problems that could potentially hinder field activities, such as 

equipment malfunctions or availability, personnel conflicts, or weather-dependent working 
conditions, 

 Implementing field quality control (QC) including issuance and tracking of measurement and 
test equipment; the proper labeling, handling, storage, and shipping of samples; chain-of-
custody procedures; and control and collection of all field documentation,  

 Assisting with report preparation, 
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 Ensuring all field activities are being implemented in accordance with the Health and Safety 
Plan,  

 Evaluating new hazards and operation changes when necessary, and 
 Correcting all noncompliance situations immediately and stopping work in cases of 

immediate danger. 
 
Field Staff 
 
The field staff reports directly to the TRC Field Team Manager.  The responsibilities of the field 
team include: 
 
 Understanding and implementing QAPP requirements as they relate to their duties, 
 Collecting samples, conducting field measurements, and decontaminating equipment 

according to documented procedures stated in the QAPP, 
 Ensuring that field instruments are properly operated, calibrated, and maintained, and that 

adequate documentation is kept for all instruments, 
 Collecting the required QC samples and thoroughly documenting QC sample collection, 
 Ensuring that field documentation and data are complete and accurate, and 
 Communicating any nonconformance or potential data quality issues to the TRC Field Team 

Manager. 
 
4.3.4 Laboratory Responsibilities 
 
Analyses will be performed by the following laboratories. 
 

Laboratory Analyses to Be Performed 
Accutest Laboratories 
2235 Route 130  
Dayton, NJ 08810 
1-732-329-0200 
Contact:  Marie Meidhof 

VOCs, SVOCs, PCB Aroclors, Pesticides, 
Metals, TOC, grain size, pH, Hexavalent 
Chromium, ORP, hardness 

Alpha Analytical Laboratory 
320 Forbes Boulevard 
Mansfield, MA 02048 
1-508-898-9220 
Contact:  Mary Davis 

Metals-ICP/MS, Mercury-Atomic 
Fluorescence 

 
Laboratory Manager 
 
The Laboratory Manager is ultimately responsible for the data produced by the laboratory.  
Specific responsibilities include: 
 
 Implementing and adhering to the QA and corporate policies and procedures within the 

laboratory, 
 Approving Standard Operating Procedures (SOPs), 
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 Maintaining adequate staffing, and 
 Implementing internal/external audit findings and corrective actions. 
 
Laboratory QA Manager 
 
The Laboratory QA Manager reports directly to the Laboratory Manager.  Specific 
responsibilities include: 
 
 Approving the laboratory SOPs, 
 Ensuring and improving quality within the laboratory, 
 Supervising and providing guidance and training to laboratory staff, 
 Addressing all client inquiries involving data quality issues, 
 Performing QA audits and assessments, 
 Tracking external and internal findings of QA audits, and 
 Coordinating laboratory certification and accreditation programs. 
 
Laboratory Project Manager 
 
The Laboratory Project Manager is the primary point of contact between the laboratory and 
TRC.  Specific responsibilities of the Laboratory Project Manager include: 
 
 Keeping the laboratory and client informed of project status, 
 Monitoring, reviewing, and evaluating the progress and performance of projects, 
 Reporting client inquiries involving data quality issues or data acceptability to the Laboratory 

QA Manager and to the operations staff, and 
 Reviewing project data packages for completeness and compliance to client needs. 
 
Laboratory Section Leader 
 
Specific responsibilities include: 
 
 Supervising daily activities within the group, 
 Supervising QC activities, 
 Supervising the preparation and maintenance of laboratory records, 
 Evaluating instrument performance and supervising the calibration, preventative 

maintenance, and scheduling of repairs, and 
 Overseeing or performing review and approval of all data. 
 
Laboratory Analyst/Technician 
 
Each analyst or technician is responsible for:  
 
 Performing technical procedures and data recording in accordance with documented 

procedures, 
 Performing and documenting calibration and preventative maintenance, 
 Performing data processing and data review procedures, 
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 Reporting nonconformances to the appropriate personnel, and 
 Ensuring sample and data integrity by adhering to internal chain-of-custody procedures. 
 
Laboratory Sample Custodian 
 
The Sample Custodian ensures implementation of proper sample receipt procedures, including 
maintenance of chain-of-custody.  Other specific responsibilities include: 
 
 Notifying the Laboratory Project Manager of any discrepancies or anomalies with incoming 

samples, 
 Logging samples into the laboratory tracking system, 
 Ensuring that all samples are stored in the proper environment, and 
 Overseeing sample disposal. 
 
4.3.5 Special Training Requirements/Certification 
 
Most of the activities included in this investigation include routine sampling and analyses with 
no special training requirements and certifications needed.  Staff working on-site will have 
completed the OSHA/HAZWOPER 40-hour health and safety training and will also have 
currently (within the past year) completed the OSHA/HAZWOPER 8-hour annual refresher 
health and safety training.  All health and safety training records are maintained in the TRC files.  
Worksheet #8 summarizes this information.  Prior to the start of the investigation, all field 
personnel will be given instruction specific to the project, covering the following areas: 
 
 Organization and lines of communication and authority, 
 Overview of the QAPP, including sample collection, handling, and labeling procedures, 
 QA/QC requirements, 
 Documentation requirements, and 
 Health and safety requirements. 
 
Instructions will be provided by the TRC Project Manager, TRC Field Team Manager, and TRC 
Project QA Manager. 
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EPA-NE QAPP Worksheet #5 

 

 

NJDEP CASE MANAGER APPROVAl, AUTHORITY! ePA 
REMEDIAl. PROJECT MANAGER ......... 

Donna L. Gafflgan, NJDEP Sherr I Hanty, EPA 
( 609-633-1494) (212·837·4273) 

LEAD ORGANIZATION: TRC SMC ENVIRONMENTAL 
PROJECT COORDINATOR DIRECTOR/SITE REPREStiNTATIVIi 

-- ... .. --- ... .. -.. ---
Patrick Hano;;n, -r;c David White, SMC 

( :;~ 15· :;t46·a4411 (614•599·9582) 

SUBCONTRACTORS: 

Organization: 
PROJECT MANAGER Accut-tt L-llborotorl;;t 

Rol I Ant~lytle!!l LAbor!ltory 
lorgl! G<>mi!Z; TR¢ Projoct ContAct: Mt~rlo Moldhof 
(60i1•731•8l:U) (732·3~9-0200} 

QUALITY ASSURANCE! Org!!I!!ZIItlon: 
MANAGER Alpha Analytlcall,aboratory .••...•.........• Role• An!l!ytlcaii.Dbor!ltory Elizabeth O..nly1 TRC Proje<Jt Contact! Mary Davis (978-656-3577) (508-898-9220) 

' I Organization: I 
I E111t Conlt Drilling, Inc. • 
' I FIE;!.!) TEAM t"!ANAG!!R/ 

Rolo: or!l!l!1g S!lbcontrt~ctor 
I Pl'<>jaet C~nt!!ct: J!m Oyffy 
I SITI! SAFETY OFFICER (8!18· 722· 1111} I 

~~- ---------·------ TRC 

+ Other qualified drilling subcontra<Jtors 
may bo • ub.tltuted due to achedul" 
availability or • peolflc llqulpmllnt 
tiiiHilr;;m;;nto. 

FIELD TEAM 

LEGEND QAPP WORKSHEET #5 TRC : enoe oquore, 12'' Roor, 
PROJ!iCT ORGANil_ATlON CHART l a•t TQWII' 

-- Supllrvloorv l !SOO Mrukat !<IJ'oat 

' SI-~II!LDALLOY 
Phlll!d~phlo1 PA 19102 ..... Communication METALLURGICAL SITE OU2 

NEWFIELD, NEW JERSEY TRC PRO), l'j(),l 1U4SMO 011..001~00 
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QAPP Worksheet #6 

Communication Pathways 
 

Communication Drivers Responsible Entity Name Phone Number Procedure (Timing, Pathways, etc.) 
Primary point of contact with EPA  TRC Project Coordinator Patrick Hansen 215-246-3449 All deliverables and information about the 

project will be forwarded to Sherrel Henry by 
Patrick Hansen. 

Manages project phases TRC Project Manager Jorge Gomez 609-731-8122 Jorge Gomez will be secondary point of contact 
with Sherrel Henry and liaison between 
subcontractors, field staff and Patrick Hansen. 

QAPP modifications in the field TRC Field Team Manager  TBD TBD Notify Jorge Gomez and/or Elizabeth Denly by 
phone of modifications to the QAPP made in the 
field and the reasons. 

Daily progress report TRC Field Team 
Manager/Site Safety Officer 

TBD TBD Provide Jorge Gomez daily updates of progress 
made in the field, any new hazards or operation 
changes and all noncompliance situations. 

Field and Analytical Corrective Actions TRC Project QA Manager Elizabeth 
Denly 

978-656-3577 The need for corrective action for field and 
analytical issues will be determined by Elizabeth 
Denly. 

Monitoring QA/QC in field and 
laboratory 

TRC Project QA Manager Elizabeth 
Denly 

978-656-3577 Collection of QC samples at the proper 
frequency and adherence to required procedures 
will be monitored by Elizabeth Denly. 

Reporting Lab Data Quality Issues Laboratory Project 
Managers: 

  All QA/QC issues with project field samples 
will be reported to Elizabeth Denly by the 
Laboratory Project Managers within 2 business 
days. 

Accutest Laboratories Marie Meidhof 732-329-0200 
Alpha Analytical Laboratory Mary Davis 508-898-9220 

 
TBD – To Be Determined 
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QAPP Worksheet #7 

Personnel Responsibilities and Qualifications Table 
 

Name Title 
Organizational 

Affiliation 
Responsibilities(+) 

Education and Experience 
Qualifications 

Patrick Hansen* Project Coordinator TRC 
Oversees project and primary 
contact with EPA  

See Resume, Appendix A 

Jorge Gomez* Project Manager TRC 
Manages project – coordinates 
field team and subcontractors 

See Resume, Appendix A 

Elizabeth Denly* Project QA Manager TRC 
QA oversight and prepares 
QAPPs 

See Resume, Appendix A 

TBD 
Field Team Manager/Site Safety 
Officer 

TRC 
Supervises field sampling and 
coordinates all field activities 

TBD 

Karen Vetrano* Risk Assessor TRC 
Performs human health risk 
assessment 

See Resume, Appendix A 

Scott Heim* Risk Assessor TRC 
Performs ecological risk 
assessment 

See Resume, Appendix A 

Marie Meidhof* Project Manager Accutest Laboratories 
Oversees project in laboratory 
and main contact with TRC 

On file at laboratory 

Mary Davis* Project Manager 
Alpha Analytical 
Laboratory 

Oversees project in laboratory 
and main contact with TRC 

On file at laboratory 

*Project team members 
(+)For more detailed descriptions of responsibilities, refer to Section 4.3. 
TBD – To Be Determined 
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QAPP Worksheet #8 

 
Special Personnel Training Requirements Table 

 

Project 
Function 

Specialized Training 
Title of Course or 

Description 
Training 

Provided By 
Training 

Date 

Personnel/Groups 
Receiving 
Training 

Personnel Titles/ 
Organizational 

Affiliation 
Location of Training 
Records/Certificates 

Field Activities on 
Superfund Site 

OSHA/HAZWOPER 40 hour 
training 

Various trainers Various All staff to be used on-
site 

All On file at TRC 

Field Activities on 
Superfund Site 

OSHA/HAZWOPER 8 hour 
annual refresher training 

Various trainers Within last 
year, annually 

All staff to be used on-
site 

All On file at TRC 
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5.0 PROJECT PLANNING/PROJECT DEFINITION 
 
This section documents project planning, identifies the environmental problem, defines the 
environmental questions that need to be answered, and provides background information. 
 
5.1 Project Planning Meetings 
 
Project planning meetings were held during the development of documents and the planning of 
project-specific investigations and field tasks.  Worksheet #9 provides details on the scoping 
meeting.  Meetings held for the planning of project-specific investigations and data reports will 
be documented in a similar manner following each meeting. 
 
5.2 Problem Definition/Site History and Background 
 
This section presents an overview of historic information, current site condition descriptions, and 
other existing data applicable to the project.  A more detailed discussion with figures is presented 
in the companion RI and BERA Work Plans. 
 
5.2.1 Site Location 
 
The Site is located at 35 South West Boulevard, primarily in the Borough of Newfield, 
Gloucester County, New Jersey.  A small portion of the southwest corner of the Facility is 
located in the City of Vineland, Cumberland County, New Jersey.  A site location map is 
provided as Figure 1 in the RI Work Plan.  The SMC Facility comprises approximately 67.7 
acres.  The approximate center of the Facility is located at latitude 3932’27.6”N, longitude 
7501’06.7”W.  SMC also owns an additional 19.8 acres of farmland, referred to as the “Farm 
Parcel”, located in Vineland, approximately 2,000 feet southwest of the Facility.  SMC 
purchased the Farm Parcel to facilitate the groundwater remediation, which includes a pumping 
well at this location.  This Farm Parcel has never been used for manufacturing or related 
activities. 
 
Specialty glass manufacturing began at the Site in the early 1900s.  SMC manufactured specialty 
metals at the Site from 1955 to approximately 2007.  The Site is currently used as office space 
and is sublet as warehousing and construction equipment storage space.   
 
The Site is bordered as follows: 
 

 To the north by a former rail spur and a former landfill; 
 To the west by Conrail rail lines, West Boulevard, and various light industries and 

residences; 
 To the east by a wooded area, residences and small businesses; and 
 To the south by Hudson Branch stream, its associated wetlands/headwaters, and 

residences (located along Weymouth Road). 
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The Site is secured by a perimeter chain link fence.  The facility parking lot along the western 
property boundary lies outside of the chain link fence to allow visitor and administrative access.   
 
To understand the nature of the Facility and to assist in the characterization, it is helpful to 
understand certain sections of the Site, defined by the facility’s historic operations, current land 
cover, and potential future uses.  The Site consists of six key areas, namely: 
 

 Former Production Area,  
 Former Lagoons Area,  
 Eastern Storage Areas,  
 Southern Area,  
 Natural Resource Restoration Areas, and  
 Restricted Area.    

 
A description of the key areas is provided below.  A plan depicting the boundaries of these areas 
and the physical features of the facility areas is provided as Figure 2 in the RI Work Plan.   
 

5.2.1.1 Former Production Area 
 
The Former Production Area is located in the northwest part of the Facility and is the area where 
the majority of former manufacturing activities occurred.  The Former Production Area is 
approximately 22 acres and is the largest key area. 
 
The Former Production Area is largely covered with buildings and asphalt or concrete pavement.  
TRC uses Building D216 for the Wastewater Treatment Facility component of the OU1 pump 
and treat system.   
 
A former Degreasing Unit existed in the Former Production Area in former building D109; it 
was in periodic service for approximately 2 years (1965-1967).  After 1967, the system’s 
operation was discontinued and the entire system was removed from the Site.  Trichloroethene 
(TCE) was the primary degreasing chemical used in the unit.     
 
SMC’s future plans for the Former Production Area include the continued use of the buildings 
for warehousing and construction equipment storage space (or replacement/repair thereof).  
 

5.2.1.2 Former Lagoons Area 
 
The Former Lagoons Area is located in the central portion of the Facility and occupies 
approximately 4.5 acres.  The Former Lagoons Area includes closed lagoons that were used from 
the 1960s to the 1990s for wastewater treatment.  During the 1960s, SMC used one unlined 
lagoon to hold untreated wastewaters at the location of former lined lagoons B-1, B-2, B-3, B-5, 
B-6, B-7, B-8, B-11 and B-12 (see Figure 2 of Work Plan).  In 1971, this one unlined lagoon was 
closed and replaced by nine smaller, lined lagoons (B-1, B-2, B-3, B-5, B-6, B-7, B-8, B-11 and 
B-12) in which the wastewater was treated.  In 1987, the wastewater treatment process was 
modified with aboveground tanks replacing some of the lagoons in the wastewater treatment 
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process.  In May 1992, use of all nine lagoons was discontinued. The nine lagoons were 
characterized, remediated, and closed from 1994 to 1997.  Closure activities included sludge 
removal, liner removal, contaminated soil removal, post-excavation sampling and backfilling. 
 
Two additional lined basins (B-9 and B-10) were located to the west of the former lagoons.  
These lined basins were used to contain wastewater associated with an air pollution control 
process.  SMC stopped using the basins in early 1990s.  In December 1992, the soils below the 
basins and the adjacent berm soils were sampled per NJDEP requirements.  The analytical results 
indicated that past activities did not impact the surrounding soils.  The lined basins were closed 
in 1993 and the berm soils were used to backfill the former basins.   
 
Currently, the Former Lagoons Area is covered by light vegetation, which includes small trees 
and grass.  SMC is considering a Brownfields/Brightfields approach for the Site, and is 
considering the Former Lagoons Area as the area to potentially receive a solar field.  If viable, 
solar arrays would be placed in this area after warranted remedial measures have been 
implemented. 
 

5.2.1.3 Natural Resource Restoration Areas 
 
Natural Resource Restoration Areas were developed in 1999 and 2000 at designated portions of 
the Facility to provide habitat value.  The Natural Resource Restoration Areas cover 
approximately 9.65 acres, located in a non-contiguous collection of areas around the Facility, 
generally focused on the eastern and southern portions. 
 
A Natural Resource Restoration Plan was prepared in October 1997 in accordance with the terms 
of the USEPA and NJDEP Environmental Settlement Agreement (ESA), which was incorporated 
into SMC’s plan of reorganization pursuant to Chapter 11 of the Bankruptcy Code.  In November 
1997, the Office of Natural Resource Damage (ONRD) reviewed and approved the Natural 
Resource Restoration Plan. 
 
To ensure the planted areas are maintained as forest areas, the future use of the planted areas is 
considered restricted.  As such, the nature of these areas cannot be changed, without significant 
regulatory changes. 
 

5.2.1.4 Eastern Storage Areas 
 
The Eastern Storage Areas, which consist of two separate areas bounding the Restricted Area, 
are located to the east of the Former Production Area and Former Lagoons Area.  These areas 
were previously used as the By-Product Drum Storage Area and a bone yard. 
 
These areas have never included buildings or offices.  Currently, the areas are covered with 
gravel, light vegetation and piles of concrete debris.  Most of these areas were developed and 
included with the Natural Resource Restoration Tree Planting Area.   
 
SMC is considering this area for potential solar installation, or possibly continued use as storage. 
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5.2.1.5 Southern Area 
 
The Southern Area is located along the southern property line of the Facility.  The Southern Area 
includes undeveloped areas, the on-site impoundment, the Former Thermal Pond Area, and the 
Pansy Field.  The on-site impoundment, as referenced in the current New Jersey Pollutant 
Discharge Elimination System (NJPDES) permit, receives a combination of facility stormwater 
and treated water from the on-site groundwater treatment system.  The water from the on-site 
impoundment is directed into a ditch or unnamed tributary of the Hudson Branch.  The on-site 
impoundment was installed in the early 2000s.   
 
The Former Thermal Pond Area covers approximately 0.77 acres and consists of a rectangular 
depression area of approximately 3 feet deep.  The Former Thermal Pond Area was used on a 
few occasions as an emergency holding reservoir for treated wastewater.  The Former Thermal 
Pond Area is currently covered with vegetation (grass and small trees).     
 
The Pansy Field covers an area of approximately 2.2 acres and was previously used by local 
farmers to grow pansies.  The Former Pansy Field is included with the Natural Resource 
Restoration Tree Planting Area.  Based on historical aerial photographs, some areas in the 
Southern Area were used for miscellaneous storage.  
 
Currently, the Southern Area is covered with vegetation that includes grass and small trees.  
Several areas were developed and included with the Natural Resource Restoration Tree Planting 
Area; these areas are shown on Figure 2 in the RI Work Plan.  Wetlands also exist along the 
property line to the south.  
 
Because of the nature of this area, its proximity to ditches and wetlands, and its non-contiguous 
nature, SMC is currently planning on no change for future site use. 
 

5.2.1.6 Restricted Area 
 
The Restricted Area is located in the eastern portion of the Facility and is referred to as a 
controlled area by the Nuclear Regulatory Commission (NRC).  Due to the presence of naturally 
occurring thorium and uranium in the raw material used for ferro-columbium and the resulting 
slag and dust, this portion of the Facility is restricted. 
 
A chain link fence with barbed wire surrounds this area (providing a second layer of security 
from the facilities perimeter fence).  Additionally, the Restricted Area is posted with specific 
signage.  Site personnel are trained to stay out of this area, unless specific training and/or escort 
is provided.  
 
The Restricted Area is not the subject of the OU2 RI. 
 
5.2.2 Site History 
 
Specialty glass manufacturing began at the Facility in 1924.  SMC purchased the Site in the early 
1950s and, from 1955 to approximately 2007, SMC manufactured specialty steel and super alloy 
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additives, primary aluminum master alloys, metal carbides, powdered metals and optical 
surfacing products at the Site.  Raw materials used at the Facility included ores which contain 
oxides of columbium (niobium), vanadium, aluminum metal, titanium metal, strontium metal, 
zirconium metal, and fluoride (titanium and boron) salts.   
 
SMC made various forms of vanadium in the 1980s and mid-1990s.  Vanadium-related 
production generally occurred in Building D111.  The raw material was in the form of an ash, 
and was transported to the Facility via a variety of containers (e.g., sacks, drums, truck loads).  
The raw material was stored in the 3-sided “pole building” east of Building D111. 
 
5.2.3 Summary of Previous Investigations 
 
Details on previous investigations are provided in Sections 1.4 and 2.0 of the RI Work Plan.  
Brief summaries of these investigations are provided below. 
 
Environmental investigations at the Site began in 1972, after the discovery of hexavalent 
chromium in a well that triggered studies to evaluate the potential environmental impacts 
associated with SMC’s operations.  Non-perchlorate groundwater (OU1) has been addressed by a 
pump and treatment system that has operated since 1979, and is still in operation. 
 
Consequently, the Site has an extensive site characterization history of groundwater, soil, 
sediment and surface water sampling, as well as remedial activities.  The Statement of Work for 
the OU2 Supplemental RI and Feasibility Study (FS) requires that all existing soil, surface water, 
and sediment data for the Site be reviewed to identify possible data gaps or areas where data may 
require updating.  Based on a review of the existing data, contaminants of concern (COCs) for 
OU2 include metals and certain volatile organic compounds (VOCs).  A summary of previous 
soil, surface water, and sediment environmental investigations conducted at the Site are provided 
below.  The results of these investigations and potential data gaps are discussed in Section 2.0 of 
the RI Work Plan.  Worksheet #13 provides a summary of all documents used in this historical 
data evaluation process. 
 

5.2.3.1 Soil 
 
Surface and subsurface soil investigations were conducted between October 1990 and April 1991 
to characterize the soils across the Site.   The RI included the collection of 64 surface soil 
samples, 72 soil borings, and five test pits.  The majority of the soil samples were analyzed for 
Target Analyte List (TAL) metals, boron, niobium, strontium, titanium, and hexavalent 
chromium.  Selected samples were also analyzed for the Target Compound List (TCL) + 30 
peaks and zirconium.  The results of the RI were included in a 1992 Remedial Investigation 
Technical Report. 
 
Characterization of soils was conducted at Former Lined Basins B9 and B10 in December 1992.  
Eight (8) samples were collected beneath the liners and four (4) samples were collected from the 
berm materials.  The soil samples were analyzed for TAL metals and fluoride.  Two (2) samples 
from the basins were also analyzed for TCL VOCs plus boron, niobium, strontium, titanium and 
zirconium. The field activities and analytical results were included in a 1993 letter report. 
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A supplemental RI was conducted in August 1995 to delineate the extent of contamination 
observed during the 1991 RI.  The supplemental RI included the collection of 40 surface soil 
samples and 52 subsurface soil samples.  The samples were analyzed for those parameters that 
required delineation.  The results of the supplemental RI were included with a 1996 Draft Final 
Feasibility Study Report. 
 
On April 11, 1996, representatives of NJDEP, SMC, and TRC collected a total of 22 samples 
along the Hudson Branch.  Seventeen of the 22 samples were classified as soil samples since 
they were collected at distances between 20 to 80 feet from the stream center.  Five of the 22 
samples were classified as sediment samples since they were collected from the middle of the 
stream or within a broad area of diffuse waster flow.  Samples were collected beginning at a 
point downstream of existing sampling station SD-23 and continuing upstream to a point near 
existing sediment sampling station SD-17 (located between West Boulevard and Weymouth 
Road).  The soil samples were collected from a depth of 0 to 0.5 feet and analyzed for total 
chromium, vanadium, nickel and copper.  The results of the sampling were included in a letter 
report prepared by TRC and submitted to the NJDEP on May 3, 1996. 
 
Lagoon closure activities were conducted at the site from 1994 to 1997 and included 
characterization, remediation, and closure of nine wastewater treatment lagoons.   Post-
excavation soil samples were collected from the base and sidewalls of the lagoons.  All samples 
were analyzed for TAL metals and hexavalent chromium.  In addition, two (2) samples per 
lagoon were analyzed for TCL VOCs, boron, niobium, strontium, titanium and zirconium. The 
closure activities and analytical results were summarized in a 1999 Closure Report. 
 
A supplemental soil sampling program was conducted in the Former Lagoons B6, B7, and B8 in 
November 2000.  A total of 36 soil samples were collected from the base of the lagoons and 
analyzed for hexavalent chromium.  The results of the investigation were provided in a 2001 
Final Supplemental Soil Sampling Report, Former Lagoons B6, B7, and B8. 
 
A supplemental soil sampling program was conducted in the Former Lagoons B1, B2, B3, B5, 
B11 and B12 in November 2000.  A total of 26 soil samples were collected from the base of the 
lagoons and analyzed for hexavalent chromium.  The results of the investigation were provided 
in a 2001 Final Supplemental Soil Sampling Report, Former Lagoons B1, B2, B3, B5, B11 and 
B12. 
 

5.2.3.2 Surface Water 
 
A total of five (5) surface water samples were collected from the Hudson Branch in 1990 to 
determine the presence, nature and extent of surface water contamination.  Three (3) surface 
water samples were analyzed for TAL metals, hexavalent chromium, VOCs, sulfate, fluoride, 
and total cyanide.  The remaining two (2) samples were analyzed for TCL+30, TAL metals, 
hexavalent chromium, sulfate, cyanide, fluoride, boron, niobium, strontium, titanium, and 
zirconium.  The results of the investigation were included in the 1992 Remedial Investigation 
Technical Report. 
 

R2-0000407



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  5-7 
 

L2011-116_092111.doc  

A total of seven (7) surface water samples were collected within the Hudson Branch, Burnt Mill 
Pond, and Burnt Mill Branch during the supplemental investigation conducted in 1995.  The 
surface water samples were analyzed for TAL metals, hexavalent chromium, and total hardness.  
The results of the supplemental surface water investigation were summarized in the 1996 Draft 
Final Feasibility Study Report. 
 

5.2.3.3 Sediment 
 
A total of five (5) stream sediment samples were collected from the Hudson Branch in 1990 to 
determine the presence, nature and extent of sediment contamination.  Three (3) sediment 
samples were analyzed for TAL metals, hexavalent chromium, VOCs, sulfate, fluoride, and total 
cyanide.  The remaining two (2) sediment samples were analyzed for TCL+30, TAL metals, 
hexavalent chromium, sulfate, cyanide, fluoride, boron, niobium, strontium, titanium, and 
zirconium. The results of the sediment investigation were included in the 1992 Remedial 
Investigation Technical Report. 
 
In August 1995, a total of 27 stations were selected within the Hudson Branch, Burnt Mill Pond, 
and Burnt Mill Branch to delineate the extent of metal contamination in sediments and define 
background conditions.  The sediment samples were analyzed for TAL metals, hexavalent 
chromium, total organic carbon (TOC), grain size and pH.  Selected sediment samples were also 
analyzed for TCL pesticides and polychlorinated biphenyls (PCBs).  Following an initial review 
of the August 1995 supplemental sampling results, additional sediment characterization studies 
were conducted in September 1995.  Eight (8) sediment samples were collected for chemical, 
sediment bioassay and macrobenthic invertebrate bioassessment analyses.  The sediment samples 
were analyzed for TAL inorganics, pH, total organic content, and acid volatile sulfide analysis.  
The sediment results were included in a 1996 Draft Final Feasibility Study Report. 
 
On April 11, 1996, representatives of NJDEP, SMC, and TRC collected a total of five sediment 
samples along the Hudson Branch.  The sediment samples were collected from the middle of the 
stream or within a broad area of diffuse waster flow between existing sampling station SD-23 
and existing sediment sampling station SD-17 (located between West Boulevard and Weymouth 
Road).  The sediment samples were collected from a depth of 0 to 0.5 feet and analyzed for total 
chromium, vanadium, nickel and copper.  The results of the supplemental sediment sampling 
were included in a letter report prepared by TRC and submitted to the NJDEP on May 3, 1996. 
 
In March 2009, a total of 19 sediment samples were collected from 13 sampling stations where 
previous samples were obtained during the 1990 and 1995 sediment investigation to determine 
the current sediment quality.  The sediment samples were analyzed for metals, pH, TOC, and 
grain size.  Selected samples were analyzed for aquatic toxicity characteristics.  The field 
activities and analytical results were summarized in a 2009 letter report. 
 
5.2.4 Contaminants of Potential Concern 
 
SMC and TRC have implemented a series of investigative activities for OU2 from the 1990s to 
2009.  Extensive environmental data for different media have been collected throughout the 
years and analyzed for a broad spectrum of constituents.  This body of data provides an excellent 
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basis for OU2 characterization.  A summary of previous environmental investigations conducted 
at the Site was provided in the previous sections.  Based on these investigations, the following 
contaminants of potential concern (COPCs) have been identified in each medium. 
 
Soil 
 
Numerous soil samples were collected across the Site during the RI conducted in October 1990 
and the supplemental investigation conducted in August 1995 to characterize soil conditions and 
evaluate the extent of soil contaminants.  Chemical analysis performed on the soil samples 
varied, depending on the location of samples within various plant process and storage areas.  
COPCs identified were as follows: 
 
Former Production Area:   vanadium and hexavalent chromium 
Former Lagoons Area:   vanadium and hexavalent chromium 
Eastern Storage Areas:   vanadium 
Southern Area:  vanadium 
 
Surface Water 
 
Surface water samples were collected during the RI conducted in 1990 and supplemental 
investigations conducted in 1995.  COPCs identified were as follows: 
 
Hudson Branch:   metals and trichloroethene 
Burnt Mill Pond:   arsenic, chromium, iron, lead, and vanadium 
Burnt Mill Branch:   no COPCs were identified 
 
Sediment 
 
Stream sediments were sampled in 1990, 1995, and 2009.  COPCs identified were as follows: 
 
Hudson Branch:   metals, SVOCs, and pesticides/PCBs 
Burnt Mill Pond:   chromium, antimony, cadmium, mercury, and nickel 
Burnt Mill Branch:   cadmium, chromium, copper, lead, mercury, and nickel 
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QAPP Worksheet #9 

Project Scoping Session Participants Sheet 
 

Project Name:  Shieldalloy Metallurgical Site, OU2 RI Site Name: Shieldalloy Metallurgical Site, OU2 

Projected Date(s) of Sampling: August 2011 Site Location: Newfield, NJ 
Project Coordinator: Patrick Hansen  

 
 
 
 

Date of Session: 5/3/11 
Name Project Role Affiliation Phone # e-Mail Address 

Sherrel Henry Remedial Project Manager US EPA Region 2 212-637-4273 Henry.sherrel@epa.gov 

Patrick Hansen Project Coordinator  TRC Environmental 215-246-3449 phansen@trcsolutions.com 

Jorge Gomez Project Manager  TRC Environmental 609-731-8122 jgomez@trcsolutions.com 

Karen Vetrano 
Human Health Risk 
Assessor 

TRC Environmental 508-420-0754 kvetrano@trcsolutions.com 

Scott Heim Ecological Risk Assessor TRC Environmental 978-656-3583 sheim@trcsolutions.com 

Elizabeth Denly Project QA Manager TRC Environmental 978-656-3577 edenly@trcsolutions.com 

Donna Gaffigan Case Manager NJDEP 609-633-1494 donna.gaffigan@dep.state.nj.us 

Angela Carpenter Program Supervisor US EPA Region 2 212-637-4435 carpenter.angela@epa.gov 

Lora Smith Risk Assessor US EPA Region 2 212-637-4299 smith.lord@epa.gov 

Ron Naman  US EPA Region 2 212-637-4375 naman.ronald@epa.gov 

Ed Modica Geologist US EPA Region 2   

Scoping Session Purpose: To review OU2 data, risk, and proposed supplemental RI. 
Comments:  TRC provided a brief update on the Site overview, a summary of OU2 existing data, an update on the human health risk assessment, an update on the 
revised SLERA, the proposed supplemental RI and the schedule for the OU2 supplemental RI.
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QAPP Worksheet #10 
 

Problem Definition 

The problem to be addressed by the project:  Refer to Sections 5.2.2, 5.2.3, 6.1, and 8.1 
 
 
The environmental questions being asked:  Refer to Sections 5.2.4, 6.1, and 8.1 
 
 
Observations from any site reconnaissance reports:  Not applicable 
 
 
A synopsis of secondary data or information from site reports:  Refer to Section 5.2.3 and Section 2 of the RI Work Plan 
 
 
The possible classes of contaminants and the affected matrices:  Refer to Section 5.2.4 
 
 
The rational for inclusion of chemical and nonchemical analyses:  Refer to Section 5.2.4  
 
 
Information concerning various environmental indicators:  Refer to Sections 5.2.3 and 5.2.4 
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6.0 PROJECT QUALITY OBJECTIVES AND MEASUREMENT PERFORMANCE 
CRITERIA 

 
This section provides an overview of the environmental decisions that need to be made and the 
level of data quality needed to ensure that these decisions are based on sound scientific data.  
Additional details are presented in the companion RI and BERA Work Plans. 
 
6.1 Project Quality Objectives 
 
The primary objectives of this RI are as follows: 
 
 Define the nature and extent of contamination in soil, sediment and surface water; 
 Develop a sufficient database to support the human health and ecological risk assessments;  
 Address identified data gaps; and 
 Collect sufficient data to support the revised Feasibility Study. 
 
In addition the primary objectives of the BERA are as follows: 
 
 To assess the bioavailability of the contaminants of potential ecological concern (COPECs); 
 To develop an understanding of the relationship between the COPEC concentrations in the 

sediment and aquatic vegetation and aquatic invertebrates (i.e., bioaccumulation factors); 
 To develop an understanding of the relationship between the COPEC concentrations in the 

surface soil and the terrestrial invertebrates (i.e., bioaccumulation factor); and 
 To estimate COPEC exposure by the selected assessment endpoints (herbivorous and 

insectivorous birds and mammals). 
 
These objectives will be satisfied by the sampling and analysis program outlined in Worksheets 
#20-1 through 20-5 and 30 (see Section 9.0).  These worksheets outline the data needs by type, 
quantity, and quality. 
 
The type of data needed to meet the project quality objectives (PQOs) includes the required 
contaminants of concern, concentration levels, media to be sampled, analysis type, and 
appropriate sampling techniques.  These are detailed on Worksheets #15-1 through 15-15 in this 
section, Worksheets #20-1 through 20-5 in Section 9.0 and Worksheet #30 in Section 13.0, as 
well as in the text of Section 9.0.  The quantity of data needed to meet the PQOs includes the 
number of samples for each analytical parameter of each media and a definition of the project 
boundaries.  The first of these items is detailed in Worksheets #18-1 through 18-7.  The second 
of these items is dictated by the Work Plans.  The quality of data needed to achieve the PQOs 
includes the necessary data quality indicators (precision, accuracy, representativeness, 
comparability, completeness, selectivity, and sensitivity) required of each analytical parameter 
used for each media sampled.  The limits set on each of these items are referred to as 
measurement performance criteria and define the quality of data generated.  All measurement 
performance criteria have been established for each parameter in order to ensure the data are 
sound, highly defensible, and with low enough quantitation limits to meet human health or 
ecological risk-based standards.   
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The contaminants of concern (COCs) are outlined in Worksheets #15-1 through 15-15 and 
include the project quantitation limits and associated project action levels for each contaminant 
of concern.  The worksheet has been completed for each matrix and each parameter.  The project 
action limits are based on the associated risk-based standard.  The risk-based standards were 
derived from one of the following sources: 
 
 EPA Regional Screening Levels for Industrial Soil, June 2011 (used for sediment and soil). 
 USEPA, 2006.  EPA Region III BTAG, Freshwater Sediment Screening Benchmarks, 

August 2006 (used for sediment). 
 USEPA National Recommended Water Quality Criteria, Freshwater CCC, 2009 (used for 

surface water). 
 USEPA, 2006.  EPA Region III BTAG, Freshwater Screening Benchmarks, July 2006 (used 

for surface water). 
 Soil Remediation Standards, NJDEP, Non-Residential Direct Contact, 11/4/09 (used for soil). 
 NJDEP Ecological Screening Criteria, Sediment, Freshwater Criteria, Lowest Effects Levels, 

3/10/09 (used for sediment). 
 NJDEP Ecological Screening Criteria, Surface Water, Freshwater Criteria, Aquatic/Chronic 

and Human Health, 3/10/09 (used for surface water). 
 
Action limits which are not achievable are highlighted in Worksheets #15-1 through 15-15 and 
are not achievable due to analytical limitations of the methods.  Laboratories will report 
quantitation limits as low as technically possible and will estimate values detected below the 
quantitation limit.  It should be noted that project action limits are not applicable for the BERA 
as the results will not be compared to screening levels, etc.  Instead, the data will be used to 
develop site-specific invertebrate: soil and plant: soil bioaccumulation factors. 
 
In general, the proposed analytical methodologies will be able to achieve the PQOs.  That is, the 
analytical methodologies are generally capable of detecting the target analytes below the 
applicable action limit.  These methods provide the highest level of data quality and can be used 
for purposes of risk assessment, evaluation of remedial systems and verification that cleanup 
standards have been met.  However, in order to ensure that the analytical methodologies are 
capable of achieving the data quality objectives, measurement performance criteria have been set 
for the analytical measurements in terms of accuracy, precision, representativeness, 
completeness, sensitivity, selectivity, and comparability. 
 
The measurement performance criteria for each parameter are further defined in this section.  
The number of samples needed for each parameter and matrix were defined in the Work Plans 
and are summarized on Worksheets #20-1 through 20-5.   
 
6.2 Measurement Performance Criteria 
 
The OU2 Supplemental RI and BERA QA/QC program at the Shieldalloy Metallurgical Site is 
designed to produce data of the quality necessary to achieve PQOs and meet or exceed the 
minimum standard requirements for field and analytical methods.  The overall QA objective is to 
develop and implement procedures for field sampling, chain-of-custody, laboratory analysis, and 
reporting which will provide results that are scientifically valid, and the levels of which are 
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sufficient to meet PQOs.  Specific procedures for sampling, chain-of-custody, laboratory and 
field instruments calibration, laboratory analysis, reporting of data, internal quality control, 
preventative maintenance of field and laboratory equipment, and corrective action are described 
in other sections of this QAPP.  The purpose of this section is to state the specific, required QA 
objectives for accuracy, precision, representativeness, completeness, sensitivity, selectivity, and 
comparability. 
 
Measurement performance criteria for precision, accuracy/bias, representativeness, 
completeness, sensitivity, quantitation limits, selectivity, and comparability have been 
established for each matrix and parameter and are summarized in Worksheets #12-1 through 12-
12.  These measures of performance are also referred to as Data Quality Indicators (DQIs) and 
are discussed in detail below. 
 
6.2.1 Precision 
 
Precision is the agreement among a set of replicate measurements without consideration of the 
“true” or accurate value: i.e., variability between measurements of the same material for the 
same analyte.  Precision is measured in a variety of ways including statistically, such as 
calculating variance or standard deviation. 
 
Field Precision Objectives 
 
Field precision is assessed through the collection and measurement of field duplicates (one extra 
sample in addition to the original field sample).  Field duplicates will be collected at a frequency 
of one per 20 investigative samples per matrix per analytical parameter.  However, field 
duplicates will not be collected with the aquatic vegetation, aquatic invertebrate, and terrestrial 
invertebrate samples.  Precision will be measured through the calculation of relative percent 
difference (RPD).  The resulting information will be used to assess sample homogeneity, spatial 
variability at the site, sample collection reproducibility, and analytical variability.  Field 
duplicate RPDs must be <50 for soil and sediment samples and < 30 for surface water samples.  
Field precision will be improved by following SOPs, utilizing experienced/trained sampling 
crews, and conducting field audits. 
 
Laboratory Precision Objectives 
 
Precision in the laboratory is assessed through the calculation of RPD for laboratory duplicate 
samples (two samples from the same container).  Laboratory precision measures both sample 
preparation and analysis reproducibility.  Precision control limits are provided in Worksheet #12-
1 through 12-12. 
 
For the organic analyses, laboratory precision will be assessed through the analysis of matrix 
spike/matrix spike duplicate (MS/MSD) samples and/or field duplicates.  MS/MSD samples will 
be performed at a frequency of one per twenty investigative samples per matrix.  For the 
inorganic analyses, laboratory precision will be assessed through the analysis of laboratory 
duplicate samples.  Laboratory duplicate samples will be performed at a frequency of one per 
twenty investigative samples per matrix. 
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6.2.2 Accuracy 
 
Accuracy is the closeness of agreement between an observed value and an accepted reference 
value.  The difference between the observed value and the reference value includes components 
of both systematic error (bias) and random error.  
 
Field Accuracy Objectives 
 
Accuracy in the field is assessed through the adherence to all field instrument calibration 
procedures, sample handling, preservation, and holding time requirements.  Accuracy will also 
be evaluated through the use of equipment blanks, trip blanks and cooler temperature blanks.   
 
Equipment blanks will be collected by passing laboratory-supplied deionized water over and/or 
through the respective sampling equipment utilized during each sampling effort.  One equipment 
blank will be collected for each type of non-dedicated field equipment used during each 
sampling event.  Equipment blanks will be collected for each target parameter at a frequency of 
one per twenty samples; it should be noted that equipment blanks will not be collected for the 
VOC analyses of soil samples (due to the lack of sampling equipment used), analyses associated 
with surface water samples (due to the lack of sampling equipment used), and the TOC, pH and 
oxidation-reduction potential (ORP) analyses of soil and/or sediment samples.  Trip blanks will 
be submitted with each cooler which includes aqueous VOC samples.  Trip blank samples will 
be analyzed for the same VOCs for which the associated media are being analyzed.  The 
equipment and trip blanks will indicate any adverse effects of sample contamination from an 
outside source (i.e., sample collection) and could result in a positive or negative bias.  The bias 
will be minimized by following standardized SOPs for equipment decontamination, utilizing an 
experienced/trained sampling crew, conducting field audits, and ensuring the purity of all 
chemicals. 
 
Laboratory Accuracy Objectives 
 
Laboratories assess the overall accuracy of their instruments and analytical methods 
(independent of sample or matrix effects) through the measurement of “standards”, materials of 
accepted reference value.  Accuracy will vary from analysis to analysis because of individual 
sample and matrix effects.  In an individual analysis, accuracy will be measured in terms of 
method blank results, the percent recovery (%R) of surrogate or internal standard compounds in 
organic analyses, or %R of spiked compounds in MSs and/or MSDs, and/or laboratory control 
samples (LCSs).  This gives an indication of expected recovery for analytes tending to behave 
chemically like the spiked or surrogate compounds and provides a measure of bias for the 
parameter of interest.  Accuracy control limits are provided in Worksheet #12-1 through 12-12.  
The laboratory method blanks will indicate any adverse effects of sample contamination from an 
outside source (i.e., sample preparation or sample analysis) and could result in a positive or 
negative bias. 
 
The frequency of surrogates or internal standards, MSs, MSDs, and LCSs are defined in 
Worksheets #28-1 through 28-11.  Laboratory accuracy will be improved by following the EPA 
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methods and laboratory SOPs which include detailed requirements for each analysis, utilizing 
experienced/trained laboratory personnel, ensuring the purity of all chemicals, and conducting 
laboratory audits. 
 
6.2.3 Representativeness 
 
Representativeness is a qualitative parameter which expresses the degree to which the data and 
sampling design accurately and precisely represent a characteristic of a population, parameter 
variations at a sampling point, a process condition, or an environmental condition within a 
defined spatial and/or temporal boundary.  Representativeness is a qualitative parameter which is 
dependent upon the proper design of the sampling program and the laboratory quality control 
program. 
 
Measures to Ensure Representativeness of Field Data 
 
Representativeness is dependent upon the proper design of the sampling program and will be 
satisfied by ensuring that the Work Plans and sampling methods are followed and that proper 
sampling, sample handling, and sample preservation techniques are used.  Representativeness 
may also be assessed by the use of field duplicate samples.  By definition, field duplicate 
samples are collected so they are equally representative of a given point in space and time.  In 
this way, they provide both precision and representativeness information.  As stated previously, 
field duplicate samples will be collected at a frequency of one per twenty investigative samples 
per matrix per analytical parameter. 
 
In general, representativeness in the field will be maximized by following methods, proper 
sample homogenization procedures, proper sample preservation procedures, utilizing 
experienced/trained sampling crews, and conducting field audits. 
 
Measures to Ensure Representativeness of Laboratory Data 
 
Representativeness in the laboratory is ensured by using the proper analytical procedures, 
appropriate methods, and meeting sample holding times.  Following the detailed requirements 
outlined in the EPA methods and the laboratory SOPs will maximize the representativeness of 
the laboratory data.   
 
6.2.4 Comparability 
 
Comparability is a qualitative parameter that expresses the confidence with which one data set 
can be compared to another. 
 
Measures to Ensure Field Comparability 
 
Comparability is dependent upon the proper design of the sampling program and will be satisfied 
by ensuring that the Work Plans and QAPP are followed, sampling methods are followed, and 
that proper sampling and preservation techniques are used.   
 

R2-0000416



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  6-6 
 

L2011-116_092111.doc  

Measures to Ensure Laboratory Comparability 
 
Comparability is dependent on the use of EPA methods and approved laboratory SOPs, and the 
reporting of data in standardized units. 
 
6.2.5 Selectivity 
 
Selectivity indicates the capability of an analytical method to identify and quantify a target 
analyte in the presence of non-target analytes of similar chemical structure.  For this program, 
there are no potential selectivity issues with the analyses being performed. 
 
6.2.6 Sensitivity 
 
Sensitivity is the ability of the instrument or method to detect the contaminants of concern at the 
level of interest.  Worksheets #15-1 through 15-15 outline the required quantitation limits for 
each matrix, each analytical parameter and each analyte.  These quantitation limits are generally 
below the project Action Limits, as defined by the limitations of the method.  In almost all cases, 
EPA methods were selected to achieve the project Action Limits.  Several analytes will not be 
able to achieve the project Action Limits due to the limitations of the method; these analytes are 
highlighted in Worksheets #15-1 through 15-15. 
 
An evaluation of analytes with quantitation limits (QLs) above Project Action Limits (PALs) is 
provided below by matrix and parameter. 
 

 Sediment/SVOCs: 2-Chlorophenol, 2,4-dimethylphenol, 2,4-dichlorophenol, 
acenaphthylene, acenaphthene, 2,4-dinitrotoluene, hexachlorobenzene, atrazine, 3,3’-
dichlorobenzidine, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene exhibit QLs above 
the EPA Region III BTAG PAL with a few also above the NJDEP Ecological Screening 
Criteria.  As per Section 13.3 of the QAPP, laboratories will report positive results 
between the MDL and QL, if detected.  For the majority of these compounds, the MDLs 
are below the Region III BTAG PAL and therefore these compounds would be reported 
down to this PAL, if detected.  With the exception of the PAHs, these compounds are not 
contaminants of concern at the site and therefore further options were not pursued to 
lower the QLs.   

 Sediment/Pesticides: Toxaphene exhibits a QL above the EPA Region III BTAG PAL.  
Since this compound is not a contaminant of concern at the site, further options were not 
pursued to lower the QL.   

 Sediment/PCB Aroclors: Aroclor 1016 and Aroclor 1260 exhibit QLs above the NJDEP 
Ecological Screening Criteria.  Since the QLs for total PCBs are still below all PALs, 
further options were not pursued to lower the QLs for these two individual Aroclors.  

 Sediment/Metals and Soil/Metals: Arsenic exhibits a QL slightly above the EPA RSL for 
Industrial Soil.  As per Section 13.3 of the QAPP, laboratories will report positive results 
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between the MDL and QL, if detected.  The MDL of arsenic is below the EPA RSL PAL 
and therefore arsenic would be reported down to this PAL, if detected. Therefore further 
options were not pursued to lower the QL.    

 Soil/VOCs: Ethylene dibromide and 1,2-dibromo-3-chloropropane exhibit QLs above the 
NJDEP Non-residential Direct Contact Soil Remediation Standards and/or the EPA RSLs 
for Industrial Soil.  As per Section 13.3 of the QAPP, laboratories will report positive 
results between the MDL and QL, if detected.  For both of these compounds, the MDLs 
are below the PALs and therefore these compounds would be reported down to these 
PALs, if detected.  In addition, these compounds are not contaminants of concern at the 
site. Therefore, further options were not pursued to lower the QLs.    

 Surface Water/VOCs: Vinyl chloride, carbon disulfide, carbon tetrachloride, 1,2-
dichloroethane, benzene, 1,2-dichloropropane, bromodichloromethane, cis-1,3-
dichloropropene, trans-1,3-dichloropropene, tetrachloroethene, dibromochloromethane, 
and 1,2-dichlorobenzene exhibit QLs above the NJDEP Ecological Screening Criteria 
and/or the EPA Region III BTAG PAL.  As per Section 13.3 of the QAPP, laboratories 
will report positive results between the MDL and QL, if detected.  For the majority of 
these compounds, the MDLs are below the PALs and therefore these compounds would 
be reported down to these PALs, if detected.  In addition, none of these compounds are 
contaminants of concern at the site.  Therefore, further options were not pursued to lower 
the QLs.    

 Surface Water/Metals: Antimony, arsenic, barium, beryllium, cadmium, cobalt, lead, 
mercury, selenium, silver, and thallium exhibit QLs above one or more of the three PALs.  
As per Section 13.3 of the QAPP, laboratories will report positive results between the 
MDL and QL, if detected. For the majority of these metals, the MDLs are below the 
PALs and therefore these compounds would be reported down to these PALs, if detected. 
With the exception of arsenic and lead, these metals are not contaminants of concern at 
the site. For lead, the QL is just slightly above the PAL.  For arsenic, the QL is just 
slightly above one of the PALs and the other PAL would not be achievable even with a 
different methodology. Therefore further options were not pursued to lower these QLs. 
For cadmium and selenium, it should be noted that the more sensitive ICP/MS technique 
is being utilized; due to analytical limitations, lower QLs would not be possible.   

Laboratories will need to adjust all quantitation limits based on dilutions, sample sizes, 
extract/digestate volumes, percent solids and cleanup procedures.  In all cases, the adjusted 
quantitation limit (or sample quantitation limit) must be below the project Action Limit.  In 
establishing the required quantitation limits for this program, these factors were considered in 
ensuring the project Action Limits would be achieved. 
 
Sensitivity will be maximized by following the EPA methods or laboratory SOPs utilizing 
experienced/trained laboratory personnel, and conducting laboratory audits. 
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6.2.7 Completeness 
 
Completeness is a measure of the amount of valid data obtained from a measurement system 
compared to the amount that was expected to be obtained under normal conditions.  “Normal 
conditions” are defined as the conditions expected if the sampling plan was implemented as 
planned. 
 
Field Completeness Objectives 
 
Field completeness is a measure of the amount of (1) valid measurements obtained from all the 
measurements taken in the project and (2) valid samples collected.  The field completeness 
objective is greater than 90 percent.  This allows for the potential loss of samples due to 
sampling problems or bottle breakage during transport. 
 
Laboratory Completeness Objectives 
 
Laboratory completeness is a measure of the amount of valid measurements obtained from all 
valid samples submitted to the laboratory.  The laboratory completeness objective is greater than 
95 percent.  This allows for the potential loss of samples impossible to analyze due to unforeseen 
interferences and rejected data following data validation. 
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QAPP Worksheet #11 
 

Project Quality Objectives/Systematic Planning Process Statements 

Who will use the data?   
 TRC, USEPA Region 2 
 
What will the data be used for?   
 Refer to Sections 6.1 and 8.1. 
 
What type of data are needed? (target analytes, analytical groups, field screening, on-site analytical or off-site laboratory 
techniques, sampling techniques) 
 Refer to Worksheets # 15-1 through 15-15 and Section 9.0. 
 
How “good” do the data need to be in order to support the environmental decision? 
 Refer to Worksheets # 12-1 through 12-12. 
 
How much data are needed?  (number of samples for each analytical group, matrix, and concentration) 
 Refer to Worksheets # 20-1 through 20-5. 
 
Where, when, and how should the data be collected/generated? 
 Refer to Sections 8.0 and 9.0. 
 
Who will collect and generate the data? 
 Refer to Worksheet # 23. 
 
How will the data be reported? 
 Refer to Section 13.0. 
 
How will the data be archived? 
 Refer to Section 13.0. 
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QAPP Worksheet #12-1 

Measurement Performance Criteria Table 
Matrix Soil  

Analytical Group VOCs 

Concentration Level High 

Sampling Procedure See Sections 9.2.1 and 
9.2.2 

 

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess 

Measurement Performance

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 
L-1 Precision – Overall *RPD < 50 when positive results for both samples 

are > 2x QL 
*RPD < 50 when positive result for one sample is > 

2x QL and positive result for other sample is  
< 2x QL 

*No situations where one result is detected at > 2x 
QL and other result is not detected. 

Field Duplicates S & A 

Precision – Laboratory2 
 

RPDs as follows: 
1,1-dichloroethene: 26 

benzene: 24 
chlorobenzene: 26 

toluene: 26 
trichloroethene: 25  

Matrix Spike/ Matrix Spike 
Duplicate 

A 

Accuracy/Bias2 Percent recoveries as follows: 
1,1-dichloroethene: 32-149 

benzene: 41-136 
chlorobenzene: 33-140 

toluene: 32-145 
trichloroethene: 34-149 

Matrix Spike/ Matrix Spike 
Duplicate 

A 

Accuracy/Bias Percent recoveries 70-130 Laboratory Control Sample A 

Accuracy/Bias – 
Contamination 

No target compounds > QL 
(except methylene chloride and cyclohexane < 2.5x 

QL and acetone and 2-butanone < 5x QL) 

Method Blanks A 

Accuracy/Bias2 Percent recoveries as follows: 
1,2-dichloroethane-d4: 65-132  

dibromofluoromethane: 67-127 
toluene-d8: 74-129 

bromofluorobenzene: 62-138 

Surrogates A 
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QAPP Worksheet #12-1 

Measurement Performance Criteria Table 
Matrix Soil  

Analytical Group VOCs 

Concentration Level High 

Sampling Procedure See Sections 9.2.1 and 
9.2.2 

 

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess 

Measurement Performance

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 
Accuracy/Bias Cooler temperature  

4ºC + 2ºC 
Cooler Temperature Blank S 

Data Completeness Field 90%, Laboratory 95% Data Completeness Check S & A 
 

1 Reference number from QAPP Worksheet #23. 
2 Laboratory control limits are periodically updated.  The latest control limits will be utilized at the time of sample analysis.  All target VOCs will be evaluated; criteria for select 
VOCs representing the entire list are presented in this worksheet. 
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QAPP Worksheet #12-2 

Measurement Performance Criteria Table 
Matrix Soil/Sediment   

Analytical Group SVOCs 

Concentration Level Low 

Sampling Procedure Soil: See Sections 
9.2.1 and 9.2.2 
Sediment: See Section 
9.2.3 

 

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess 

Measurement Performance

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 
L-2 Precision – Overall *RPD < 50 when positive results for both samples 

are > 2x QL 
* RPD < 50 when positive result for one sample is 
> 2x QL and positive result for other sample is < 

2x QL 
* No situations where one result is detected at > 2x 

QL and other result is not detected. 

Field Duplicates S & A 

Precision – Laboratory2 RPDs as follows: 
2,4-dinitrotoluene:  28 

2-chlorophenol: 24 
4-chloro-3-methylphenol: 27 

4-nitrophenol: 39 
acenaphthene: 26 

n-nitroso-di-n-propylamine: 25 
pentachlorophenol: 28 

phenol: 27 
pyrene: 33 

Matrix Spike/ 
Matrix Spike Duplicates 

A 

Accuracy/Bias2 Percent recoveries as follows: 
2,4-dinitrotoluene:  31-123 

2-chlorophenol: 41-106 
4-chloro-3-methylphenol: 39-122 

4-nitrophenol: 13-136 
acenaphthene: 38-116 

n-nitroso-di-n-propylamine: 30-124 
pentachlorophenol: 13-124 

phenol: 35-109 
pyrene: 23-139 

Matrix Spike/ 
Matrix Spike Duplicates 

A 
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QAPP Worksheet #12-2 

Measurement Performance Criteria Table 
Matrix Soil/Sediment   

Analytical Group SVOCs 

Concentration Level Low 

Sampling Procedure Soil: See Sections 
9.2.1 and 9.2.2 
Sediment: See Section 
9.2.3 

 

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess 

Measurement Performance

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 
Accuracy/Bias2 Percent recoveries as follows: 

2,4,6-tribromophenol: 28-125 
2-fluorobiphenyl: 38-107 
2-fluorophenol: 30-109 
nitrobenzene d5: 28-113 

phenol-d5: 28-108 
terphenyl-d14: 31-116  

Surrogates A 

Accuracy/Bias Percent recoveries 40-140 Laboratory Control Sample A 

Accuracy/Bias – 
Contamination 

No target compounds > QL (except phthalates must 
be < 5 x QL) 

Equipment Blanks and 
Method Blanks 

S & A 

Accuracy/Bias Cooler temperature  
4ºC + 2ºC 

Cooler Temperature Blank S 

Data Completeness Field 90%, Laboratory 95% Data Completeness Check S & A 

 
1 Reference number from QAPP Worksheet #23. 
2 Laboratory control limits are periodically updated.  The latest control limits will be utilized at the time of sample analysis.  All target SVOCs will be evaluated; criteria for select 
SVOCs representing the entire list are presented in this worksheet. 
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QAPP Worksheet #12-3 

Measurement Performance Criteria Table 
Matrix Soil/Sediment  

Analytical Group PCB Aroclors 

Concentration Level Low 

Sampling Procedure Soil: See Sections 
9.2.1 and 9.2.2 
Sediment: See Section 
9.2.3 

 

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or 
Activity Used to Assess 

Measurement 
Performance 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 

L-4 Precision – Overall * RPD < 50 when positive results for both samples 
are > 2x QL 

* RPD < 50 when positive result for one sample is > 
2x QL and positive result for other sample is < 2x 

QL 
* No situations where one result is detected at > 2x 

QL and other result is not detected. 

Field Duplicates S & A 

Precision – Laboratory2 RPDs as follows: 
Aroclor 1016: 42 
Aroclor 1260: 43 

Matrix Spike/ 
Matrix Spike Duplicates 

A 

Accuracy/Bias2 Percent recoveries as follows: 
Aroclor 1016: 28-185 
Aroclor 1260: 20-190 

Matrix Spike/ 
Matrix Spike Duplicates 

A 

Accuracy/Bias No target analytes >  ½ QL Instrument Blanks A 

Accuracy/Bias2 Percent recoveries as follows: 
tetrachloro-m-xylene: 22-141 
decachlorobiphenyl: 18-163  

Surrogates A 

Accuracy/Bias Percent recoveries 40-140 Laboratory Control Sample A 

Accuracy/Bias – 
Contamination 

No target compounds > QL Equipment Blanks and 
Method Blanks 

S & A 

Accuracy/Bias Cooler temperature  
4ºC + 2ºC 

Cooler Temperature Blank S 

Data Completeness Field 90%, Laboratory 95% Data Completeness Check S & A 
1 Reference number from QAPP Worksheet #23. 
2 Laboratory control limits are periodically updated.  The latest control limits will be utilized at the time of sample analysis.  

R2-0000425



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  6-15 
 

L2011-116_092111.doc  

 
QAPP Worksheet #12-4 

Measurement Performance Criteria Table 
Matrix Soil/Sediment  

Analytical Group Pesticides 

Concentration Level Low 

Sampling Procedure Soil: See Sections 
9.2.1 and 9.2.2 
Sediment: See Section 
9.2.3 

 

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or 
Activity Used to Assess 

Measurement 
Performance 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 

L-3 Precision – Overall  RPD < 50 when positive results for both 
samples are > 2x QL 

 RPD < 50 when positive result for one sample 
is > 2x QL and positive result for other sample is 

< 2x QL 
 No situations where one result is detected at > 

2x QL and other result is not detected. 

Field Duplicates S & A 

Precision – Laboratory2 RPDs as follows: 
aldrin: 47 

dieldrin: 46 
endrin: 48 

gamma-BHC: 45 
heptachlor: 46 
4,4’-DDT: 47  

Matrix Spike/ 
Matrix Spike Duplicates 

A 

Accuracy/Bias2 Percent recoveries as follows: 
 aldrin: 21-171 

dieldrin: 22-173 
endrin: 26-172 

gamma-BHC: 23-163 
heptachlor: 27-163 
4,4’-DDT: 21-193 

Matrix Spike/ 
Matrix Spike Duplicates 

A 

Accuracy/Bias No target analytes >  ½ QL Instrument Blanks A 

Accuracy/Bias Percent breakdown of DDT and Endrin must be < 20; 
combined percent breakdown must be < 30 

Endrin/DDT Breakdown 
Standard 

A 
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QAPP Worksheet #12-4 

Measurement Performance Criteria Table 
Matrix Soil/Sediment  

Analytical Group Pesticides 

Concentration Level Low 

Sampling Procedure Soil: See Sections 
9.2.1 and 9.2.2 
Sediment: See Section 
9.2.3 

 

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or 
Activity Used to Assess 

Measurement 
Performance 

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 

Accuracy/Bias2 Percent recoveries as follows: 
 tetrachloro-m-xylene: 23-137 
decachlorobiphenyl: 22-160 

Surrogates A 

Accuracy/Bias Percent recoveries 40-140 Laboratory Control Sample A 

Accuracy/Bias – 
Contamination 

No target compounds > QL Equipment Blanks and 
Method Blanks 

S & A 

Accuracy/Bias Cooler temperature  
4ºC + 2ºC 

Cooler Temperature Blank S 

Data Completeness Field 90%, Laboratory 95% Data Completeness Check S & A 

 
1 Reference number from QAPP Worksheet #23. 
2 Laboratory control limits are periodically updated.  The latest control limits will be utilized at the time of sample analysis.  All target pesticides will be evaluated; criteria for 
select pesticides representing the entire list are presented in this worksheet. 
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QAPP Worksheet #12-5 

Measurement Performance Criteria Table 
Matrix Soil/Sediment/Tissue*  

Analytical Group Metals 

Concentration Level Low 

Sampling Procedure Soil: See Sections 
9.2.1 and 9.2.2 
Sediment: See Section 
9.2.3 
Tissue: See Section 
9.2.4 

 

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess 

Measurement Performance

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 
L-5, L-8, L-13 Precision – Overall *RPD < 50 when positive results for both samples 

are > 5x QL 
*Absolute difference < 4x QL when positive results 

for both samples are < 5x QL 
*RPD < 50 when positive result for one sample is 

> 5x QL and positive result for other sample is  
< 5x QL 

*No situations where one result is detected at 
> 5x QL and other result is not detected. 

Field Duplicates S & A 

Precision – Laboratory RPD < 35 if results are > 5x QL Laboratory Duplicates A 

Accuracy/Bias L-5 and L-8: Percent recoveries 75 – 125% 
L-13: Percent recoveries 80 – 120% 

Matrix Spikes A 

Accuracy/Bias L-5 and L-8: Within EPA or vendor control limits 
L-13: Percent recoveries 80 – 120% 

Laboratory Control Sample A 

Accuracy/Bias + 10% of original result Serial Dilution Analysis A 

Accuracy/Bias Percent recoveries 70 – 130% Detection Limit Standard A 

Accuracy/Bias Percent recoveries 80 – 120% Interference Check Sample A 

Accuracy/Bias 
(ICP/MS only) 

30-120% of IS in blank or calibration standard Internal Standards A 

Accuracy/Bias - 
Contamination 

No target compounds > QL Initial Calibration Blanks, 
Continuing Calibration 

Blanks, Preparation Blanks, 
and Equipment Blanks 

S & A 
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QAPP Worksheet #12-5 

Measurement Performance Criteria Table 
Matrix Soil/Sediment/Tissue*  

Analytical Group Metals 

Concentration Level Low 

Sampling Procedure Soil: See Sections 
9.2.1 and 9.2.2 
Sediment: See Section 
9.2.3 
Tissue: See Section 
9.2.4 

 

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess 

Measurement Performance

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 
Accuracy/Bias Cooler temperature  

4ºC + 2ºC 
Cooler Temperature Blank S 

Data Completeness Field 90%, Laboratory 95% Data Completeness Check S & A 

 
1 Reference number from QAPP Worksheet #23. 
*Aquatic vegetation, aquatic invertebrates, terrestrial invertebrates, earthworms 
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QAPP Worksheet #12-6 

Measurement Performance Criteria Table 
Matrix Sediment  

Analytical Group TOC 

Concentration Level NA 

Sampling Procedure See Section 9.2.3  

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess 

Measurement Performance

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 
L-6 Precision – Overall *RPD < 50 when positive results for both samples 

are > 2x QL 
*RPD < 50 when positive result for one sample is 

> 2x QL and positive result for other sample is  
< 2x QL 

*No situations where one result is detected at  
> 2x QL and other result is not detected. 

Field Duplicates S & A 

Precision – Laboratory RPD < 20 Laboratory Duplicate A 

Accuracy/Bias Percent recoveries 75-125% Matrix Spike A 

Accuracy/Bias Percent recoveries 90-110% Laboratory Control Sample A 

Accuracy/Bias –
Contamination 

No target analytes > QL Method Blanks A 

Accuracy/Bias Cooler temperature  
4ºC + 2ºC 

Cooler Temperature Blank S 

Data Completeness Field 90%, Laboratory 95% Data Completeness Check S & A 

 
1 Reference number from QAPP Worksheet #23. 
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QAPP Worksheet #12-7 

Measurement Performance Criteria Table 
Matrix Soil/Sediment  

Analytical Group pH and ORP 

Concentration Level NA 

Sampling Procedure Soil: See Sections 
9.2.1 and 9.2.2 
Sediment: See Section 
9.2.3 

 

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess 

Measurement Performance

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 
L-9 and L-11 Precision – Overall RPD < 10  Field Duplicates S & A 

Precision – Laboratory RPD < 5 Laboratory Duplicate A 

Accuracy/Bias Cooler temperature  
4ºC + 2ºC 

Cooler Temperature Blank S 

Data Completeness Field 90%, Laboratory 95% Data Completeness Check S & A 

 
1 Reference number from QAPP Worksheet #23. 
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QAPP Worksheet #12-8 

Measurement Performance Criteria Table 
Matrix Soil  

Analytical Group Hexavalent Chromium 

Concentration Level Low 

Sampling Procedure See Sections 9.2.1 and 
9.2.2 

 

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess 

Measurement Performance

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 
L-10 Precision – Overall *RPD < 50 when positive results for both samples 

are > 2x QL 
*RPD < 50 when positive result for one sample is 

> 2x QL and positive result for other sample is  
< 2x QL 

*No situations where one result is detected at  
> 2x QL and other result is not detected. 

Field Duplicates S & A 

Precision – Laboratory RPD < 20 Laboratory Duplicate A 

Accuracy/Bias Percent recoveries 75-125% Matrix Spike A 

Accuracy/Bias Percent recoveries 80-120% Laboratory Control Sample A 

Accuracy/Bias –
Contamination 

No target analytes > QL Method Blanks and 
Equipment Blanks 

S & A 

Accuracy/Bias Cooler temperature  
4ºC + 2ºC 

Cooler Temperature Blank S 

Data Completeness Field 90%, Laboratory 95% Data Completeness Check S & A 

 
1 Reference number from QAPP Worksheet #23. 
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QAPP Worksheet #12-9 

Measurement Performance Criteria Table 
Matrix Surface Water  

Analytical Group VOCs 

Concentration Level Low 

Sampling Procedure See Section 9.2.3  

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess 

Measurement Performance

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 
L-1 Precision – Overall *RPD < 30 when positive results for both samples 

are > 2x QL 
*RPD < 30 when positive result for one sample is > 

2x QL and positive result for other sample is  
< 2x QL 

*No situations where one result is detected at > 2x 
QL and other result is not detected. 

Field Duplicates S & A 

Precision – Laboratory2 RPDs as follows: 
1,1-dichloroethene: 17 

trichloroethene: 15 
benzene: 13 
toluene: 14 

chlorobenzene: 12 

Matrix Spike/ 
Matrix Spike Duplicates 

A 

Accuracy/Bias2 Percent recoveries as follows:  
1,1-dichloroethene: 41-144 

trichloroethene: 53-141 
benzene: 38-139 
toluene: 44-141 

chlorobenzene: 65-128 

Matrix Spike/ 
Matrix Spike Duplicates 

A 

Accuracy/Bias2 Percent recoveries as follows: 
dibromofluoromethane: 76-120 
1,2-dichloroethane-d4: 64-135 

toluene- d8: 76-117  
bromofluorobenzene: 72-122 

Surrogates A 

Accuracy/Bias Percent recoveries 70-130% Laboratory Control Sample A 

Accuracy/Bias – 
Contamination 

No target compounds > QL 
(except methylene chloride, acetone and 2-butanone 

< 2x QL) 

Trip Blanks and Method 
Blanks 

S & A 
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QAPP Worksheet #12-9 

Measurement Performance Criteria Table 
Matrix Surface Water  

Analytical Group VOCs 

Concentration Level Low 

Sampling Procedure See Section 9.2.3  

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess 

Measurement Performance

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 
Accuracy/Bias – 
Contamination 

No target compounds > QL Instrument Blanks A 

Accuracy/Bias Cooler temperature  
4ºC + 2ºC 

Cooler Temperature Blank S 

Data Completeness Field 90%; Laboratory 95% Data Completeness Check S & A 
1 Reference number from QAPP Worksheet #23. 
2 Laboratory control limits are periodically updated.  The latest control limits will be utilized at the time of sample analysis.  All target VOCs will be evaluated; criteria for select 
VOCs representing the entire list are presented in this worksheet. 
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QAPP Worksheet #12-10 

Measurement Performance Criteria Table 
Matrix Surface Water  

Analytical Group Metals 
(Total and Dissolved) 

Concentration Level Low 

Sampling Procedure See Section 9.2.3  

Analytical Method/SOP1 Data Quality 
Indicators (DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess 

Measurement Performance

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
both (S&A) 

L-5 and L-8 Precision – Overall *RPD < 30 when positive results for both samples are > 5x 
QL 

*Absolute difference < 2x QL when positive results for both 
samples are < 5x QL 

*RPD < 30 when positive result for one sample is  
> 5x QL and positive result for other sample is  

< 5x QL 
*No situations where one result is detected at > 5x QL and 

other result is not detected. 

Field Duplicates S & A 

Precision – Laboratory RPD < 20 if results are > 5 x QL Laboratory Duplicates A 

Accuracy/Bias Percent recoveries 75 – 125% Matrix Spikes A 

Accuracy/Bias Percent recoveries 80 – 120% Laboratory Control Sample A 

Accuracy/Bias + 10% of original result Serial Dilution Analysis A 

Accuracy/Bias Percent recoveries 80 – 120% Interference Check Sample A 

Accuracy/Bias 
(ICP/MS only) 

30-120% of IS in blank or calibration standard Internal Standards A 

Accuracy/Bias - 
Contamination 

No target compounds > QL Initial Calibration Blanks, 
Continuing Calibration 
Blanks, and Preparation 

Blanks 

A 

Accuracy/Bias Cooler temperature  
4ºC + 2ºC 

Cooler Temperature Blank S 

Data Completeness Field 90%, Laboratory 95% Data Completeness Check S & A 

 
1 Reference number from QAPP Worksheet #23. 
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QAPP Worksheet #12-11 

Measurement Performance Criteria Table 
Matrix Surface Water  

Analytical Group Total Hardness 

Concentration Level Low 

Sampling Procedure See Section 9.2.3  

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess Measurement 

Performance 

QC Sample Assesses 
Error for Sampling (S), 
Analytical (A) or both 

(S&A) 
L-12 Precision – Overall  RPD < 30 when positive results for both 

samples are > 5x QL 
 Absolute difference < 2x QL when positive 

results for both samples are < 5x QL 
 RPD < 30 when positive result for one sample 

is > 5x QL and positive result for other sample is 
< 5x QL 

 No situations where one result is detected at > 
5x QL and other result is not detected. 

Field Duplicates S & A 

Precision – Laboratory RPD < 20 Laboratory Duplicates A 

Accuracy/Bias Percent recoveries 75-125% Matrix Spikes A 

Accuracy/Bias Percent recoveries 80-120% Laboratory Control Sample A 

Accuracy/Bias – 
Contamination 

Target analytes must be < QL Method Blanks A 

Accuracy/Bias Cooler temperature  
4ºC + 2ºC 

Cooler Temperature Blank S 

Data Completeness Field 90%, Laboratory 95% Data Completeness Check S & A 

 
1 Reference number from QAPP Worksheet #23. 

R2-0000436



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  6-26 
 

L2011-116_092111.doc  

 
QAPP Worksheet #12-12 

Measurement Performance Criteria Table 
Matrix Surface Water  

Analytical Group Hexavalent Chromium 
(total and dissolved) 

Concentration Level Low 

Sampling Procedure See Section 9.2.3  

Analytical Method/SOP1 Data Quality Indicators 
(DQIs) 

Measurement Performance Criteria QC Sample and/or Activity 
Used to Assess 

Measurement Performance

QC Sample Assesses Error 
for Sampling (S), Analytical 

(A) or both (S&A) 
L-10 Precision – Overall *RPD < 30 when positive results for both samples 

are > 2x QL 
*RPD < 30 when positive result for one sample is 

> 2x QL and positive result for other sample is  
< 2x QL 

*No situations where one result is detected at  
> 2x QL and other result is not detected. 

Field Duplicates S & A 

Precision – Laboratory RPD < 20 Laboratory Duplicate A 

Accuracy/Bias Percent recoveries 75-125% Matrix Spike A 

Accuracy/Bias Percent recoveries 80-120% Laboratory Control Sample A 

Accuracy/Bias –
Contamination 

No target analytes > QL Method Blanks A 

Accuracy/Bias Cooler temperature  
4ºC + 2ºC 

Cooler Temperature Blank S 

Data Completeness Field 90%, Laboratory 95% Data Completeness Check S & A 

 
1 Reference number from QAPP Worksheet #23. 
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7.0 SECONDARY DATA EVALUATION 
 
This section of the QAPP identifies the sources of previously collected data and information that 
will be used to make project decisions.  These sources were used to design the sampling 
program.  Worksheet #13 includes the non-direct measurement data/information that will be used 
for this project and the originating source. 
 

R2-0000438



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  7-2 
 

L2011-116_092111.doc  

 
QAPP Worksheet #13 
 

Secondary Data 
 

The scope of work for the Shieldalloy Metallurgical Site OU2 Supplemental RI and BERA was 
based on a review of existing data from 1990-1997, 2000 and 2009.  The data were included in 
data packages and reports.  Media sampled included surficial and subsurface soils, sediment and 
surface water.  As per the Statement of Work for the OU2 Supplemental RI, existing data listed 
below were reviewed to identify possible data gaps or areas where data may require updating.  
The existing data forms the initial base to evaluate site conditions and further Supplemental RI 
and BERA activities will build on these data.  The sources of the data are as follows: 
 
NJDEP, 2001.  Basin Closure, NJDEP letter, August 10, 2001.  
 
Schoor DePalma, 1994.  Environmental Report, Wetlands and State Open Waters Delineation, 

Shieldalloy Metallurgical Corporation, Newfield, New Jersey, Schoor DePalma, May 
1994. 

 
TRC, 1992.  Remedial Investigation Technical Report, Shieldalloy Metallurgical Corporation, 

Newfield, New Jersey, TRC Environmental Corporation, April 1992. 
 
TRC, 1993.  Soil Sampling Results, Former Lagoons B9 and B10, Shieldalloy Metallurgical 

Corporation, Newfield, New Jersey, TRC Environmental Corporation, March 1993. 
 
TRC, 1995.  Closure Plan-Surface Impoundments B-1, B-2, B-3, B-5, B-11 and B-12, 

Shieldalloy Metallurgical Corporation, Newfield, New Jersey, TRC Environmental 
Corporation, August 1995. 

 
TRC, 1996a.  Draft Final Feasibility Study Report, Shieldalloy Metallurgical Corporation, 

Newfield, New Jersey, TRC Environmental Corporation, April 1996. 
 
TRC, 1996b.  Supplemental Wetland Sediment Sampling Letter Report, Shieldalloy 

Metallurgical Corporation, Newfield, New Jersey, TRC Environmental Corporation, May 
1996. 

 
TRC, 1999.  Lagoon Closure Report, Shieldalloy Metallurgical Corporation, Newfield, New 

Jersey, TRC Environmental Corporation, December 1999. 
 
TRC, 2000.  Supplemental Soil Sampling Report, Former Lagoon B11, Shieldalloy Metallurgical 

Corporation, Newfield, New Jersey, TRC Environmental Corporation, October 2000. 
 
TRC, 2001a.  Final Supplemental Soil Sampling Report, Former Lagoons B6, B7 and B8, 

Shieldalloy Metallurgical Corporation, Newfield, New Jersey, TRC Environmental 
Corporation, February 2001. 
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TRC, 2001b.  Final Supplemental Soil Sampling Report, Former Lagoons B1, B2, B3, B5, B11 
and B12, Shieldalloy Metallurgical Corporation, Newfield, New Jersey, TRC 
Environmental Corporation, February 2001. 

 
TRC, 2006.  2006 Sediment Sampling Work Plan, Shieldalloy Metallurgical Corporation, 

Newfield, New Jersey, TRC Environmental Corporation, August 2006. 
 
TRC, 2008.  Phase II Supplemental Offsite Ground Water Investigation Work Plan, Shieldalloy 

Metallurgical Corporation, Newfield, New Jersey, TRC Environmental Corporation, 
August 2008. 

 
TRC, 2009.  Supplemental Sediment Sampling Summary, Shieldalloy Metallurgical Corporation, 

Newfield, New Jersey, TRC Environmental Corporation, June 2009. 
 

US Bankruptcy Court, 1997.  Environmental Settlement Agreement (ESA) between SMC and 
USEPA/NJDEP.  Incorporated into SMC’s Plan of Reorganization Pursuant to Chapter 
11 of the Bankruptcy Code, March 1997.   
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8.0 PROJECT OVERVIEW AND SCHEDULE 
 
This section provides a general overview of the activities that will be performed and how and 
when they will be performed based on Site background information, Site background data, and 
preplanning Site visits.  A summary of these activities is presented on Worksheet #14, which 
follows.  Specific details for individual project activities will be discussed in later sections of the 
QAPP.  Additional details are presented in the companion RI and BERA Work Plans for this 
project. 
 
8.1 Project Overview 
 
The primary objectives of this RI are as follows: 
 
 Define the nature and extent of contamination in soil, sediment and surface water; 
 Develop a sufficient database to support the human health and ecological risk assessments;  
 Address identified data gaps; and 
 Collect sufficient data to support the revised Feasibility Study. 
 
In addition the primary objectives of the BERA are as follows: 
 
 To assess the bioavailability of the contaminants of potential ecological concern (COPECs); 
 To develop an understanding of the relationship between the COPEC concentrations in the 

sediment and aquatic vegetation and aquatic invertebrates (i.e., bioaccumulation factors); 
 To develop an understanding of the relationship between the COPEC concentrations in the 

surface soil and the terrestrial invertebrates (i.e., bioaccumulation factor); and 
 To estimate COPEC exposure by the selected assessment endpoints (herbivorous and 

insectivorous birds and mammals). 
 
Specific objectives are as follows: 
 
1. Subsurface soil sampling will be conducted at the Former Manpro-Vibra Degreasing Unit in 

the Former Production Area in order to determine if a potential source of TCE contamination 
in groundwater exists in this area. 

 
2. Surface and subsurface soil sampling will be conducted at Former Basins B9 and B10 in the 

Former Lagoons Area to provide data for risk assessments. 
 
3. Surface soil sampling will be conducted north of the Eastern Storage Areas near the property 

line and along the southwestern property line of the Southern Area to delineate the horizontal 
extent of vanadium and hexavalent chromium exceeding risk standards. 

 
4. Surface soil sampling will be conducted in the Former Thermal Pond Area in the Southern 

Area to delineate the horizontal extent of VOCs and metals exceeding risk standards. 
 

5. Background soil samples will be collected in areas around the site that are not influenced by 
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releases for the risk assessment process. 
 

6. Surface water samples will be collected along the Hudson Branch, in Burnt Mill Pond, and 
downstream of Burnt Mill Pond (Burnt Mill Branch) in order to evaluate the current water 
quality conditions. 

 
7. Surface water and sediment samples will be collected upstream of Burnt Mill Pond in order 

to evaluate background surface water conditions. 
 

8. Sediment samples will be collected from the Hudson Branch, Burnt Mill Pond, and Burnt 
Mill Branch in order to evaluate current sediment quality conditions. 

 
9. Sediment samples will be collected from the on-site impoundment that discharges into the 

Hudson Branch to provide data for risk assessments. 
 
10. Terrestrial invertebrate, aquatic invertebrate, aquatic vegetation, sediment and surface soil 

samples will be collected across a gradient of COPEC concentrations in order to develop site-
specific plant: soil and invertebrate:soil bioaccumulation factors.  Earthworms may be 
collected in lieu of terrestrial invertebrates; refer to Section 9.2.4 of this QAPP. 

 
These objectives will be satisfied by the sampling and analysis program outlined in Worksheets 
#20-1 through 20-5 and 30. 
 
8.1.1 Sampling Tasks 
 
The sampling tasks are discussed in detail in the companion Work Plans and Section 9.0.  The 
project calls for the sampling of soil, sediment, surface water, terrestrial invertebrates, aquatic 
invertebrates, and aquatic vegetation.  This QAPP further defines the technical approach and 
provides the anticipated schedule of activities for this assignment.  Sampling methods, sampling 
QC, sample handling and custody are discussed in other sections of this QAPP.  Refer to 
Worksheets #20-1 through 20-5 for a summary of field and quality control samples which will be 
collected. 
 
8.1.2 Analytical Tasks 
 
The COCs and other target analytes have been identified based on the historical data.  
Worksheets #15-1 through 15-15 summarize the COCs, other target analytes, and project action 
limits for the program.  Worksheet #30 summarizes the analytical parameters associated with 
each analysis, the concentration level and turnaround time required.   
 
The goal of this investigation will be to obtain data of the highest quality for all matrices and to 
try and achieve the necessary risk standards.  The achievement of the necessary risk standards is 
dependent on the limitations of the individual analytical methodologies and is discussed in more 
detail in Section 6.1.   
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All analyses listed above will be performed by a fixed laboratory.  The data produced from these 
analyses will be used for definitive purposes.  Field analyses during this investigation will 
include flame ionization detector (FID)/photoionization detector (PID) screening for soil 
headspace readings and water quality parameters for surface water.   
 
8.2 Project Schedule 
 
An overview of the proposed schedule is shown in Worksheet #16.  A detailed project schedule 
is presented in the companion Work Plan.  
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QAPP Worksheet #14 

 
Summary of Project Tasks 

 
Sampling Tasks:  See Section 8.1.1.  For a complete discussion, refer to Section 9.0. 
 
Analysis Tasks:  See Section 8.1.2.  For a complete discussion, refer to Section 10. 
 
Quality Control Tasks:  For a complete discussion, refer to Section 12. 
 
Secondary Data:  For a complete discussion, refer to Section 7. 
 
Data Management Tasks:  For a complete discussion, refer to Section 13. 
 
Documentation and Records:  For a complete discussion, refer to Section 13. 
 
Data Packages:  For a complete discussion, refer to Section 13. 
 
Assessment/Audit Tasks:  One laboratory audit and one or more field audits may be scheduled 
for this investigation.  Audits will be performed as described in Section 14.   
 
Data Verification and Validation Tasks:  Data will undergo a validation in accordance with 
Region 2 data validation and/or EPA National Functional Guidelines, as appropriate.  For a 
complete discussion, refer to Section 16. 
 
Data Usability Assessment Tasks:  Each of the Project Quality Objectives listed in Worksheets 
#12-1 through 12-12 will be examined to determine if the objective was met.  The examination 
will include a review of both laboratory and field data.  Each analysis will be evaluated 
separately in terms of the major impacts observed from the Data Validation, Data Quality 
Indicators (PARCCS), and measurement performance criteria assessments.  For a complete 
discussion, refer to Section 17. 
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QAPP Worksheet #15-1 
Matrix: Sediment 
Analytical Group: Semivolatiles 
Concentration Level:  Low  

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table)

Analyte CAS Number 

Project Action Limit (PAL) 
µg/Kg 

Project Quantitation Limit
µg/Kg 

Achievable Laboratory 
Limits 

1 2 3 
MDLs 
µg/kg 

QLs 
µg/kg 

Benzaldehyde 100-52-7 NS NS 10,000,000 140 6.6 140 

Phenol* 108-95-2 NS 420 18,000,000 57 30 57 

bis(2-Chloroethyl) ether 111-44-4 NS NS 1000 57 8.6 57 

2-Chlorophenol 95-57-8 NS 31.2 510,000 140 29 140 

2-Methylphenol 95-48-7 NS NS 3,100,000 57 33 57 

2-2’-oxybis(1-Chloropropane) 108-60-1 NS NS 22,000 57 8.5 57 

Acetophenone 98-86-2 NS NS 10,000,000 140 5.0 140 

4-Methylphenol 106-44-5 NS 670 310,000 57 36 57 

N-Nitroso-di-n-propylamine 621-64-7 NS NS 250 57 7.0 57 

Hexachloroethane 67-72-1 NS 1027 120,000 140 7.9 140 

Nitrobenzene 98-95-3 NS NS 24,000 57 8.3 57 

Isophorone 78-59-1 NS NS 1,800,000 57 7.7 57 

2-Nitrophenol 88-75-5 NS NS NS 140 30 140 

2,4-Dimethylphenol 105-67-9 NS 29 1,200,000 140 48 140 

bis(2-Chloroethoxy)methane 111-91-1 NS NS 180,000 57 12 57 

2,4-Dichlorophenol 120-83-2 NS 117 180,000 140 46 140 

Naphthalene* 91-20-3 160 176 18,000 29 7.8 29 

4-Chloroaniline 106-47-8 NS NS 8600 140 9.1 140 

Hexachlorobutadiene 87-68-3 NS NS 22,000 29 7.9 29 

Caprolactam 105-60-2 NS NS 31,000,000 57 9.0 57 

4-Chloro-3-Methylphenol 59-50-7 NS NS 6,200,000 140 29 140 

2-Methylnaphthalene* 91-57-6 70 202 410,000 57 16 57 

Hexachlorocyclopentadiene 77-47-4 NS NS 370,000 570 29 570 

2,4,6-Trichlorophenol 88-06-2 NS 213 160,000 140 27 140 
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QAPP Worksheet #15-1 
Matrix: Sediment 
Analytical Group: Semivolatiles 
Concentration Level:  Low  

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table)

Analyte CAS Number 

Project Action Limit (PAL) 
µg/Kg 

Project Quantitation Limit
µg/Kg 

Achievable Laboratory 
Limits 

1 2 3 
MDLs 
µg/kg 

QLs 
µg/kg 

2,4,5-Trichlorophenol 95-95-4 NS NS 6,200,000 140 33 140 

1,1’-Biphenyl 92-52-4 NS 1220 21,000 57 3.3 57 

2-Chloronaphthalene 91-58-7 NS NS 8,200,000 57 8.9 57 

2-Nitroaniline 88-74-4 NS NS 600,000 140 13 140 

Dimethylphthalate 131-11-3 NS NS NS 57 10 57 

Acenaphthylene* 208-96-8 5.87 5.9 NS 29 9.1 29 

2,6-Dinitrotoluene 606-20-2 NS NS 62,000 57 11 57 

3-Nitroaniline 99-09-2 NS NS NS 140 11 140 

Acenaphthene* 83-32-9 6.71 6.7 3,300,000 29 8.3 29 

2,4-Dinitrophenol 51-28-5 NS NS 120,000 570 35 570 

4-Nitrophenol 100-02-7 NS NS NS 290 48 290 

Dibenzofuran 132-64-9 NS 415 NS 57 8.5 57

2,4-Dinitrotoluene 121-14-2 NS 41.6 5500 57 12 57

Diethylphthalate 84-66-2 NS 603 49,000,000 57 9.7 57 

Fluorene* 86-73-7 190 774 2,200,000 29 9.4 29 

4-Chlorophenyl-phenylether 7005-72-3 NS NS NS 57 8.6 57 

4-Nitroaniline 100-01-6 NS NS 86,000 140 11 140 

4,6-Dinitro-2-Methylphenol 534-52-1 NS NS 4900 570 35 570 

N-nitrosodiphenylamine 86-30-6 NS 2680 350,000 140 17 140 

4-Bromophenyl-phenylether 101-55-3 NS 1230 NS 57 10 57 

1,2,4,5-Tetrachlorobenzene 95-94-3 NS 1090 18,000 140 8.8 140 

Hexachlorobenzene 118-74-1 20 20 1100 57 9.3 57 

Atrazine 1912-24-9 NS 6.62 7500 140 5.6 140 

Pentachlorophenol* 87-86-5 NS 504 2700 290 49 290 
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QAPP Worksheet #15-1 
Matrix: Sediment 
Analytical Group: Semivolatiles 
Concentration Level:  Low  

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table)

Analyte CAS Number 

Project Action Limit (PAL) 
µg/Kg 

Project Quantitation Limit
µg/Kg 

Achievable Laboratory 
Limits 

1 2 3 
MDLs 
µg/kg 

QLs 
µg/kg 

Phenanthrene* 85-01-8 NS 204 NS 29 13 29

Anthracene* 120-12-7 57.2 57.2 17,000,000 29 10 29

Carbazole 86-74-8 NS NS NS 57 13 57

Di-n-butylphthalate 84-74-2 NS 6470 6,200,000 57 6.3 57

Fluoranthene* 206-44-0 750 423 2,200,000 29 13 29

Pyrene* 129-00-0 490 195 1,700,000 29 11 29

Butylbenzylphthalate 85-68-7 NS 10,900 910,000 57 17 57 

3,3’-Dichlorobenzidine 91-94-1 NS 127 3800 140 7.3 140 

Benzo(a)anthracene* 56-55-3 320 108 2100 29 9.3 29

Chrysene* 218-01-9 340 166 210,000 29 9.7 29

Bis(2-Ethylhexyl) phthalate* 117-81-7 NS 180 120,000 57 25 57

Di-n-octylphthalate 117-84-0 NS NS NS 57 14 57

Benzo(b)fluoranthene* 205-99-2 NS 27.2 2100 29 9.5 29

Benzo(k)fluoranthene* 207-08-9 240 240 21,000 29 11 29

Benzo(a)pyrene* 50-32-8 370 150 210 29 8.7 29

Indeno(1,2,3-cd)pyrene* 193-39-5 200 17 2100 29 9.9 29

Dibenz(a,h)anthracene* 53-70-3 60 33 210 29 9.7 29

Benzo(g,h,i)perylene* 191-24-2 170 170 NS 29 11 29

2,3,4,6-Tetrachlorophenol 58-90-2 NS 284 1,800,000 140 29 140 

Total PAHs NA 4000 1610 NS 330 NA 330 

* – Contaminant of Concern 
1 – NJDEP Ecological Screening Criteria, Sediment, Freshwater Criteria, Lowest Effects Levels, 3/10/09.  
2 – USEPA, 2006.  EPA Region III BTAG, Freshwater Sediment Screening Benchmarks, August 2006. 
3 – EPA Regional Screening Levels for Industrial Soil, June 2011.  Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. 
Bold highlighted cells indicate project action limit will not be achieved. 
NS – None specified. 
NA – Not applicable. 
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QAPP Worksheet #15-2 
Matrix: Sediment 
Analytical Group: Pesticides 
Concentration Level:  Low  

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table) 

Analyte CAS Number

Project Action Limit 
(PAL) 
µg/kg Project Quantitation 

Limit 
µg/kg

Achievable Laboratory Limits

1 2 3 
MDLs 
µg/kg

QLs 
µg/kg

alpha-BHC 319-84-6 6 3 270 1.2 0.36 1.2 

beta-BHC 319-85-7 5 3 960 1.2 0.57 1.2 

delta-BHC 319-86-8 NS 3 NS 1.2 0.32 1.2 

gamma-BHC (Lindane) 58-89-9 3 3 2100 1.2 0.36 1.2 

Heptachlor 76-44-8 NS 68 380 1.2 0.53 1.2 

Aldrin 309-00-2 2 2 110 1.2 0.53 1.2 

Heptachlor epoxide 1024-57-3 5 2.47 190 1.2 0.45 1.2 

Endosulfan I 959-98-8 NS 2.9 370,000a 1.2 0.40 1.2 

Dieldrin 60-57-1 2 1.9 110 1.2 0.40 1.2 

4,4’-DDE* 72-55-9 5 3.16 5100 1.2 0.41 1.2 

Endrin 72-20-8 3 2.22 18,000 1.2 0.41 1.2 

Endosulfan II 33213-65-9 NS 14 370,000a 1.2 0.45 1.2 

4,4’-DDD* 72-54-8 8 4.88 7200 1.2 0.51 1.2 

Endosulfan Sulfate 1031-07-8 NS 5.4 NS 1.2 0.45 1.2 

4,4’-DDT* 50-29-3 7 4.16 7000 1.2 0.49 1.2 
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QAPP Worksheet #15-2 
Matrix: Sediment 
Analytical Group: Pesticides 
Concentration Level:  Low  

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table) 

Analyte CAS Number

Project Action Limit 
(PAL) 
µg/kg Project Quantitation 

Limit 
µg/kg

Achievable Laboratory Limits

1 2 3 
MDLs 
µg/kg

QLs 
µg/kg

Methoxychlor 72-43-5 NS 18.7 310,000 1.2 0.53 1.2 

Endrin ketone 53494-70-5 NS NS NS 1.2 0.42 1.2 

Endrin aldehyde 7421-93-4 NS NS NS 1.2 0.55 1.2 

alpha-chlordane 5103-71-9 7b 3.24b 6500b 1.2 0.40 1.2 

gamma-chlordane 5103-74-2 7b 3.24b 6500b 1.2 0.46 1.2 

Toxaphene 8001-35-2 NS 0.1 1600 15 14 15 

 
* – Contaminant of Concern 
1 – NJDEP Ecological Screening Criteria, Sediment, Freshwater Criteria, Lowest Effects Levels, 3/10/09.  
2 – USEPA, 2006.  EPA Region III BTAG, Freshwater Sediment Screening Benchmarks, August 2006. 
3 – EPA Regional Screening Levels for Industrial Soil, June 2011.  Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. 
a – Used standard for endosulfan. 
b – Used standard for Technical Chlordane  
NS – None specified. 
. 
 

 

R2-0000450



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  8-10 
 

L2011-116_092111.doc  

 

QAPP Worksheet #15-3 
Matrix: Sediment 
Analytical Group: PCB Aroclors 
Concentration Level: Low 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table)

Analyte 
CAS 

Number

Project Action Limit (PAL) 
µg/kg Project Quantitation 

Limit 
µg/kg 

Achievable Laboratory Limits

1 2 3 
MDLs 
µg/kg

QLs 
µg/kg

Aroclor 1016 12674-11-2 7 NS 21,000 30 11 30 

Aroclor 1221 11104-28-2 70a NS 540 30 20 30 

Aroclor 1232 11141-16-5 70a NS 540 30 9.5 30 

Aroclor 1242 53469-21-9 70a NS 740 30 11 30 

Aroclor 1248* 12672-29-6 30 NS 740 30 5.9 30 

Aroclor 1254* 11097-69-1 60 NS 740 30 7.4 30 

Aroclor 1260* 11096-82-5 5 NS 740 30 11 30 

Total PCBs NA 70 59.8 NS 30 NA 30 

 
*Contaminant of Concern 
1 – NJDEP Ecological Screening Criteria, Sediment, Freshwater Criteria, Lowest Effects Levels, 3/10/09.  
2 – USEPA, 2006.  EPA Region III BTAG, Freshwater Sediment Screening Benchmarks, August 2006. 
3 – EPA Regional Screening Levels for Industrial Soil, June 2011.  Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. 
aUsed standard for total PCBs 
Bold highlighted cells indicate project action limit will not be achieved. 
NA – Not applicable 
NS – None specified 
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QAPP Worksheet #15-4 
Matrix: Sediment 
Analytical Group: Metals 
Concentration Level: Low 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation 
Table) 

Analyte 

 
Project Action Limit (PAL) 

mg/kg
Project Quantitation Limit

mg/kg

Achievable Laboratory 
Limits

CAS Number 1 2 3 
MDLs 
mg/kg 

QLs  
mg/kg 

Aluminum* 7429-90-5 NS NS 99,000 20 0.743 20 

Antimony* 7440-36-0 NS 2 41 2 0.125 2 

Arsenic* 7440-38-2 6 9.8 1.6 2 0.275 2 

Barium 7440-39-3 NS NS 19,000 20 0.136 20 

Beryllium 7440-41-7 NS NS 200 0.2 0.015 0.2 

Cadmium* 7440-43-9 0.6 0.99 80 0.5 0.034 0.5 

Calcium 7440-70-2 NS NS NS 500 1.004 500 

Chromium* 7440-47-3 26 43.4 150,000 1 0.062 1 

Cobalt 7440-48-4 NS 50 30 5 0.031 5 

Copper* 7440-50-8 16 31.6 4100 2.5 0.108 2.5 

Iron 7439-89-6 NS 20,000 72,000 10 1.124 10 

Lead* 7439-92-1 31 35.8 80 2 0.110 2 

Magnesium 7439-95-4 NS NS NS 500 3.544 500 

Manganese* 7439-96-5 NS 460 2300 1.5 0.031 1.5 

Mercury* 7439-97-6 0.2 0.18 4.3 0.084 0.0098 0.084 

Nickel* 7440-02-0 16 22.7 2000 4 0.065 4 

Potassium 7440-09-7 NS NS NS 1000 3.376 1000 

Selenium* 7782-49-2 NS 2 510 2 0.267 2 

Silver 7440-22-4 1.0 1.0 510 0.5 0.069 0.5 

Sodium 7440-23-5 NS NS NS 1000 1.482 1000 

Thallium 7440-28-0 NS NS 1.0 1 0.210 1 
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QAPP Worksheet #15-4 
Matrix: Sediment 
Analytical Group: Metals 
Concentration Level: Low 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation 
Table) 

Analyte 

 
Project Action Limit (PAL) 

mg/kg
Project Quantitation Limit

mg/kg

Achievable Laboratory 
Limits

CAS Number 1 2 3 
MDLs 
mg/kg 

QLs  
mg/kg 

Vanadium* 7440-62-2 NS NS 520 5 0.064 5 

Zinc* 7440-66-6 120 121 31,000 2 0.475 2 

 
* – Contaminant of Concern 
1 – NJDEP Ecological Screening Criteria, Sediment, Freshwater Criteria, Lowest Effects Levels, 3/10/09.  
2 – USEPA, 2006.  EPA Region III BTAG, Freshwater Sediment Screening Benchmarks, August 2006. 
3 – EPA Regional Screening Levels for Industrial Soil, June 2011. Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. 
Bold highlighted cells indicate project action limit will not be achieved. 
NS – None Specified 
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QAPP Worksheet #15-5 
Matrix: Sediment  
Analytical Group: TOC 
Concentration Level: NA 

 
Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation 

Table)

Analyte CAS Number 

Project Action 
Limit 
(PAL) 
mg/kg

Project Quantitation 
Limit 
mg/kg 

Achievable Laboratory Limits 

MDLs 
mg/kg

QLs 
mg/kg

TOC NA NA 1000 567 1000 

      

      

      

      

      

      

      

 
NA – Not Applicable 
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QAPP Worksheet #15-6 
Medium/Matrix: Soil 
Analytical Group: Volatiles 
Concentration Level:  High 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation 
Table) 

Analyte CAS Number 

Project Action Limit (PAL)
µg/kg Project Quantitation 

Limit 
g/kg 

Achievable 
Laboratory Limits 

1 2 
MDLs 
µg/kg 

QLs 
µg/kg 

Dichlorodifluoromethane 75-71-8 230,000,000 40,000 500 95 500 

Chloromethane 74-87-3 12,000 50,000 500 17 500

Vinyl chloride 75-01-4 2000 1700 500 18 500

Bromomethane 74-83-9 59,000 3200 500 40 500

Chloroethane 75-00-3 NS 6,100,000 500 100 500

Trichlorofluoromethane 75-69-4 340,000,000 340,000 500 23 500

1,1-Dichloroethene 75-35-4 150,000 110,000 500 66 500

1,1,2-Trichloro-1,2,2-
trifluoroethane 

76-13-1 NS 18,000,000 500 56 500 

Acetone 67-64-1 NS 63,000,000 1000 220 1000 

Carbon disulfide 75-15-0 110,000,000 370,000 500 31 500

Methyl acetate 79-20-9 NS 100,000,000 500 82 500

Methylene chloride 75-09-2 97,000 53,000 500 22 500

trans-1,2-Dichloroethene 156-60-5 720,000 69,000 500 45 500

Methyl tert-butyl ether 1634-04-4 320,000 220,000 100 28 100 

1,1-Dichloroethane 75-34-3 24,000 17,000 500 14 500

cis-1,2-Dichloroethene 156-59-2 560,000 200,000 500 24 500

2-Butanone (MEK)  78-93-3 44,000,000 20,000,000 1000 200 1000 

Bromochloromethane 74-97-5 NS 68,000 500 22 500

Chloroform 67-66-3 2000 1500 500 32 500

1,1,1-Trichloroethane 71-55-6 4,200,000 3,800,000 500 13 500
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QAPP Worksheet #15-6 
Medium/Matrix: Soil 
Analytical Group: Volatiles 
Concentration Level:  High 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation 
Table) 

Analyte CAS Number 

Project Action Limit (PAL)
µg/kg Project Quantitation 

Limit 
g/kg 

Achievable 
Laboratory Limits 

1 2 
MDLs 
µg/kg 

QLs 
µg/kg 

Cyclohexane 110-82-7 NS 2,900,000 500 15 500 

Carbon tetrachloride 56-23-5 2000 3000 500 56 500 

Trichloroethene* 79-01-6 20,000 14,000 500 53 500 

1,2-Dichloroethane 107-06-2 3000 2200 100 35 100 

Benzene 71-43-2 5000 5400 100 34 100 

Methyl cyclohexane 108-87-2 NS NS 500 65 500 

1,2 Dichloropropane 78-87-5 5000 4700 500 13 500 

Bromodichloromethane 75-27-4 3000 1400 500 26 500 

cis-1,3-Dichloropropene 10061-01-5 7000 8300 500 13 500 

4-Methyl-2-pentanone 108-10-1 NS 5,300,000 500 81 500 

Toluene 108-88-3 91,000,000 4,500,000 100 29 100 

trans-1,3-Dichloropropene 10061-02-6 7000 8300 500 9.6 500 

1,1,2-Trichloroethane 79-00-5 6000 5300 500 19 500 

Tetrachloroethene 127-18-4 5000 2600 500 15 500 

2-Hexanone 591-78-6 NS 140,000 500 96 500 

Dibromochloromethane 124-48-1 8000 3300 500 11 500 

Ethylene dibromide 106-93-4 40 170 100 14 100 

Chlorobenzene 108-90-7 7,400,000 140,000 500 34 500 

Ethylbenzene 100-41-4 110,000,000 27,000 100 37 100 

Xylenes (total)  1330-20-7 170,000,000 270,000 200 47 200 

Styrene 100-42-5 260,000 3,600,000 500 11 500 
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QAPP Worksheet #15-6 
Medium/Matrix: Soil 
Analytical Group: Volatiles 
Concentration Level:  High 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation 
Table) 

Analyte CAS Number 

Project Action Limit (PAL)
µg/kg Project Quantitation 

Limit 
g/kg 

Achievable 
Laboratory Limits 

1 2 
MDLs 
µg/kg 

QLs 
µg/kg 

Bromoform 75-25-2 280,000 220,000 500 15 500 

Isopropylbenzene 98-82-8 NS 1,100,000 500 52 500 

1,1,2,2-Tetrachloroethane 79-34-5 3000 2800 500 29 500 

1,3-Dichlorobenzene 541-73-1 59,000,000 NS 500 28 500 

1,4-Dichlorobenzene 106-46-7 13,000 12,000 500 34 500 

1,2-Dichlorobenzene 95-50-1 59,000,000 980,000 500 27 500 

1,2-Dibromo-3-chloropropane 96-12-8 200 69 1000 54 1000 

1,2,4-Trichlorobenzene 120-82-1 820,000 99,000 500 35 500 

1,2,3-Trichlorobenzene 87-61-6 NS 49,000 500 59 500 

1,4-Dioxane 123-91-1 NS 17,000 13,000 8600 13,000 
 

 
* – Contaminant of Concern 
1 – Soil Remediation Standards, NJDEP, Non-Residential Direct Contact, 11/4/09. 
2 – EPA Regional Screening Levels for Industrial Soil, June 2011. Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. 
NS – None Specified 
Bold/highlighted cells indicate project action limit will not be achieved. 
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QAPP Worksheet #15-7 
Matrix: Soil 
Analytical Group: Semivolatiles
Concentration Level:  Low  

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation 
Table) 

Analyte CAS Number 

Project Action Limit 
(PAL) 
g/kg Project Quantitation 

Limit 
g/kg  

Achievable Laboratory 
Limits 

1 2 
MDLs 
g/kg 

QLs 
g/kg 

Benzaldehyde 100-52-7 68,000,000 10,000,000 140 6.6 140 

Phenol* 108-95-2 210,000,000 18,000,000 57 30 57 

bis(2-Chloroethyl) ether 111-44-4 2000 1000 57 8.6 57 

2-Chlorophenol 95-57-8 2,200,000 510,000 140 29 140 

2-Methylphenol 95-48-7 3,400,000 3,100,000 57 33 57 

2-2’-oxybis(1-Chloropropane) 108-60-1 67,000 22,000 57 8.5 57 

Acetophenone 98-86-2 5000 10,000,000 140 5.0 140 

4-Methylphenol 106-44-5 340,000 310,000 57 36 57 

N-Nitroso-di-n-propylamine 621-64-7 300 250 57 7.0 57 

Hexachloroethane 67-72-1 140,000 120,000 140 7.9 140 

Nitrobenzene 98-95-3 340,000 24,000 57 8.3 57 

Isophorone 78-59-1 2,000,000 1,800,000 57 7.7 57 

2-Nitrophenol 88-75-5 NS NS 140 30 140 

2,4-Dimethylphenol 105-67-9 14,000,000 1,200,000 140 48 140 

bis(2-Chloroethoxy)methane 111-91-1 NS 180,000 57 12 57 

2,4-Dichlorophenol 120-83-2 2,100,000 180,000 140 46 140 

Naphthalene* 91-20-3 17,000 18,000 29 7.8 29 

4-Chloroaniline 106-47-8 NS 8600 140 9.1 140 

Hexachlorobutadiene 87-68-3 25,000 22,000 29 7.9 29 

Caprolactam 105-60-2 340,000,000 31,000,000 57 9.0 57 

4-Chloro-3-Methylphenol 59-50-7 NS 6,200,000 140 29 140 

2-Methylnaphthalene* 91-57-6 2,400,000 410,000 57 16 57 

Hexachlorocyclopentadiene 77-47-4 110,000 370,000 570 29 570 

R2-0000458



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  8-18 
 

L2011-116_092111.doc  

QAPP Worksheet #15-7 
Matrix: Soil 
Analytical Group: Semivolatiles
Concentration Level:  Low  

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation 
Table) 

Analyte CAS Number 

Project Action Limit 
(PAL) 
g/kg Project Quantitation 

Limit 
g/kg  

Achievable Laboratory 
Limits 

1 2 
MDLs 
g/kg 

QLs 
g/kg 

2,4,6-Trichlorophenol 88-06-2 74,000 160,000 140 27 140 

2,4,5-Trichlorophenol 95-95-4 68,000,000 6,200,000 140 33 140 

1,11-Biphenyl 92-52-4 34,000,000 21,000 57 3.3 57 

2-Chloronaphthalene 91-58-7 NS 8,200,000 57 8.9 57 

2-Nitroaniline 88-74-4 23,000,000 600,000 140 13 140 

Dimethylphthalate 131-11-3 NS NS 57 10 57 

Acenaphthylene* 208-96-8 300,000,000 NS 29 9.1 29 

2,6-Dinitrotoluene 606-20-2 3000 62,000 57 11 57 

3-Nitroaniline 99-09-2 NS NS 140 11 140 

Acenaphthene* 83-32-9 37,000,000 3,300,000 29 8.3 29 

2,4-Dinitrophenol 51-28-5 1,400,000 120,000 570 35 570 

4-Nitrophenol 100-02-7 NS NS 290 48 290 

Dibenzofuran 132-64-9 NS NS 57 8.5 57

2,4-Dinitrotoluene 121-14-2 3000 5500 57 12 57

Diethylphthalate 84-66-2 550,000,000 49,000,000 57 9.7 57 

Fluorene* 86-73-7 24,000,000 2,200,000 29 9.4 29 

4-Chlorophenyl-phenylether 7005-72-3 NS NS 57 8.6 57 

4-Nitroaniline 100-01-6 NS 86,000 140 11 140 

4,6-Dinitro-2-Methylphenol 534-52-1 68,000 4900 570 35 570 

N-nitrosodiphenylamine 86-30-6 390,000 350,000 140 17 140 

4-Bromophenyl-phenylether 101-55-3 NS NS 57 10 57 

1,2,4,5-Tetrachlorobenzene 95-94-3 NS 18,000 140 8.8 140 

Hexachlorobenzene 118-74-1 1000 1100 57 9.3 57 

Atrazine 1912-24-9 2,400,000 7500 140 5.6 140 
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QAPP Worksheet #15-7 
Matrix: Soil 
Analytical Group: Semivolatiles
Concentration Level:  Low  

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation 
Table) 

Analyte CAS Number 

Project Action Limit 
(PAL) 
g/kg Project Quantitation 

Limit 
g/kg  

Achievable Laboratory 
Limits 

1 2 
MDLs 
g/kg 

QLs 
g/kg 

Pentachlorophenol* 87-86-5 10,000 2700 290 49 290 

Phenanthrene* 85-01-8 300,000,000 NS 29 13 29

Anthracene* 120-12-7 30,000,000 17,000,000 29 10 29

Carbazole 86-74-8 96,000 NS 57 13 57

Di-n-butylphthalate 84-74-2 68,000,000 6,200,000 57 6.3 57

Fluoranthene** 206-44-0 24,000,000 2,200,000 29 13 29

Pyrene* 129-00-0 18,000,000 1,700,000 29 11 29

Butylbenzylphthalate 85-68-7 14,000,000 910,000 57 17 57 

3,3’-Dichlorobenzidine 91-94-1 4000 3800 140 7.3 140 

Benzo(a)anthracene* 56-55-3 2000 2100 29 9.3 29

Chrysene* 218-01-9 230,000 210,000 29 9.7 29

Bis(2-Ethylhexyl) phthalate* 117-81-7 140,000 120,000 57 25 57

Di-n-octylphthalate 117-84-0 27,000,000 NS 57 14 57

Benzo(b)fluoranthene* 205-99-2 2000 2100 29 9.5 29

Benzo(k)fluoranthene* 207-08-9 23,000 21,000 29 11 29

Benzo(a)pyrene* 50-32-8 200 210 29 8.7 29

Indeno(1,2,3-cd)pyrene* 193-39-5 2000 2100 29 9.9 29

Dibenz(a,h)anthracene* 53-70-3 200 210 29 9.7 29

Benzo(g,h,i)perylene* 191-24-2 30,000,000 NS 29 11 29

2,3,4,6-Tetrachlorophenol 58-90-2 NS 1,800,000 140 29 140 
 

* – Contaminant of Concern 
1 – Soil Remediation Standards, NJDEP, Non-Residential Direct Contact, 11/4/09. 
2 – EPA Regional Screening Levels for Industrial Soil, June 2011.  Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. 
NS – None specified. 
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QAPP Worksheet #15-8 
Matrix: Soil  
Analytical Group: Pesticides 
Concentration Level:  Low  

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table)

Analyte 
CAS 

Number

Project Action Limit 
(PAL) 
µg/kg Project Quantitation 

Limit 
µg/kg

Achievable Laboratory 
Limits 

1 2 
MDLs 
µg/kg

QLs 
µg/kg

alpha-BHC 319-84-6 500 270 1.2 0.36 1.2 

beta-BHC 319-85-7 2000 960 1.2 0.57 1.2 

delta-BHC 319-86-8 NS NS 1.2 0.32 1.2 

gamma-BHC (Lindane) 58-89-9 2000 2100 1.2 0.36 1.2 

Heptachlor 76-44-8 700 380 1.2 0.53 1.2 

Aldrin 309-00-2 200 110 1.2 0.53 1.2 

Heptachlor epoxide 1024-57-3 300 190 1.2 0.45 1.2 

Endosulfan I 959-98-8 6,800,000 370,000a 1.2 0.40 1.2 

Dieldrin 60-57-1 200 110 1.2 0.40 1.2 

4,4’-DDE* 72-55-9 9000 5100 1.2 0.41 1.2 

Endrin 72-20-8 340,000 18,000 1.2 0.41 1.2 

Endosulfan II 
33213-65-

9 
6,800,000 370,000a 1.2 0.45 1.2 

4,4’-DDD* 72-54-8 13,000 7200 1.2 0.51 1.2 

Endosulfan Sulfate 1031-07-8 6,800,000 NS 1.2 0.45 1.2 

4,4’-DDT* 50-29-3 8000 7000 1.2 0.49 1.2 

Methoxychlor 72-43-5 5,700,000 310,000 1.2 0.53 1.2 
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QAPP Worksheet #15-8 
Matrix: Soil  
Analytical Group: Pesticides 
Concentration Level:  Low  

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table)

Analyte 
CAS 

Number

Project Action Limit 
(PAL) 
µg/kg Project Quantitation 

Limit 
µg/kg

Achievable Laboratory 
Limits 

1 2 
MDLs 
µg/kg

QLs 
µg/kg

Endrin ketone 
53494-70-

5 
NS NS 1.2 0.42 1.2 

Endrin aldehyde 7421-93-4 NS NS 1.2 0.55 1.2 

alpha-chlordane 5103-71-9 1000 6500b 1.2 0.40 1.2 

gamma-chlordane 5103-74-2 1000 6500b 1.2 0.46 1.2 

Toxaphene 8001-35-2 3000 1600 15 14 15 

 
* – Contaminant of Concern 
1 – Soil Remediation Standards, NJDEP, Non-Residential Direct Contact, 11/4/09. 
2 – EPA Regional Screening Levels for Industrial Soil, June 2011.  Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. 
a – Used standard for Endosulfan. 
b – Used standard for Technical Chlordane. 
NS – None specified. 
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QAPP Worksheet #15-9 
Medium/Matrix: Soil 
Analytical Group: PCB Aroclors 
Concentration Level: Low 

 
Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table)

Analyte 
CAS 

Number 

Project Action Limit 
(PAL) 
µg/kg

Project Quantitation 
Limit 
µg/kg 

Achievable Laboratory Limits 

1 2 
MDLs 
µg/kg

QLs 
µg/kg

Aroclor 1016 12674-11-2 NS 21,000 30 11 30 

Aroclor 1221 11104-28-2 NS 540 30 20 30 

Aroclor 1232 11141-16-5 NS 540 30 9.5 30 

Aroclor 1242 53469-21-9 NS 740 30 11 30 

Aroclor 1248* 12672-29-6 NS 740 30 5.9 30 

Aroclor 1254* 11097-69-1 NS 740 30 7.4 30 

Aroclor 1260* 11096-82-5 1000 740 30 11 30 

 
*Contaminant of Concern 
1 – Soil Remediation Standards, NJDEP, Non-Residential Direct Contact, 11/4/09. 
2 – EPA Regional Screening Levels for Industrial Soil, June 2011.  Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. 
NS – None Specified 
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QAPP Worksheet #15-10 
Matrix: Soil 
Analytical Group: Metals 
Concentration Level: Low 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table) 

Analyte CAS Number 

Project Action Limit 
(PAL) 
mg/kg

Project Quantitation 
Limit 
mg/kg 

Achievable Laboratory Limits 

1 2 
MDLs 
mg/kg

QLs 
mg/kg

Aluminum 7429-90-5 NS 99,000 20 0.743 20 

Antimony 7440-36-0 450 41 2 0.125 2 

Arsenic 7440-38-2 19 1.6 2 0.275 2 

Barium 7440-39-3 59,000 19,000 20 0.136 20 

Beryllium 7440-41-7 140 200 0.2 0.015 0.2 

Cadmium 7440-43-9 78 80 0.5 0.034 0.5 

Calcium 7440-70-2 NS NS 500 1.004 500 

Chromium 7440-47-3 NS 150,000 1 0.062 1 

Cobalt 7440-48-4 590 30 5 0.031 5 

Copper 7440-50-8 45,000 4100 2.5 0.108 2.5 

Iron 7439-89-6 NS 72,000 10 1.124 10 

Lead 7439-92-1 800 80 2 0.110 2 

Magnesium 7439-95-4 NS NS 500 3.544 500 

Manganese 7439-96-5 5900 2300 1.5 0.031 1.5 

Mercury 7439-97-6 65 4.3 0.084 0.0098 0.084 
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QAPP Worksheet #15-10 
Matrix: Soil 
Analytical Group: Metals 
Concentration Level: Low 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table) 

Analyte CAS Number 

Project Action Limit 
(PAL) 
mg/kg

Project Quantitation 
Limit 
mg/kg 

Achievable Laboratory Limits 

1 2 
MDLs 
mg/kg

QLs 
mg/kg

Nickel 7440-02-0 23,000 2000 4 0.065 4 

Potassium 7440-09-7 NS NS 1000 3.376 1000 

Selenium 7782-49-2 5700 510 2 0.267 2 

Silver 7440-22-4 5700 510 0.5 0.069 0.5 

Sodium 7440-23-5 NS NS 1000 1.482 1000 

Thallium 7440-28-0 79 1.0 1 0.210 1 

Vanadium* 7440-62-2 1100 520 5 0.064 5 

Zinc 7440-66-6 110,000 2300 2 0.475 2 

 
*– Contaminant of Concern 
1 – Soil Remediation Standards, NJDEP, Non-Residential Direct Contact, 11/4/09. 
2 – EPA Regional Screening Levels for Industrial Soil, June 2011.  Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. 
Bold highlighted cells indicate project action limit will not be achieved.  
NS – None Specified 
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QAPP Worksheet #15-11 
Matrix: Soil 
Analytical Group: Hexavalent Chromium 
Concentration Level: Low 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table) 

Analyte CAS Number 

Project Action Limit 
(PAL) 
mg/kg

Project Quantitation 
Limit 
mg/kg 

Achievable Laboratory Limits 

1 2 
MDLs 
mg/kg

QLs 
mg/kg

Hexavalent Chromium* 18540-29-9 20 5.6 4 0.220 4 

 
*– Contaminant of Concern 
1 – Soil Remediation Standards, NJDEP, Non-Residential Direct Contact, 11/4/09. 
2 – EPA Regional Screening Levels for Industrial Soil, June 2011. 
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QAPP Worksheet #15-12 

Matrix: Surface Water 
Analytical Group: Volatiles 
Concentration Level:  Low  

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table) 

Analyte CAS Number 

Project Action Limit (PAL) 
µg/L 

Project Quantitation Limit
µg/L 

Achievable Laboratory 
Limits 

1   MDLs 
µg/L 

QLs 
µg/L a b 2 3 

Dichlorodifluoromethane 75-71-8 NS NS NS NS 5.0 0.92 5.0 

Chloromethane 74-87-3 NS NS NS NS 1.0 0.29 1.0 

Vinyl chloride 75-01-4 930 0.082 NS 930 1.0 0.44 1.0 

Bromomethane 74-83-9 16 47 NS NS 2.0 0.30 2.0 

Chloroethane 75-00-3 NS NS NS NS 1.0 0.37 1.0 

Trichlorofluoromethane 75-69-4 NS NS NS NS 5.0 0.54 5.0 

1,1-Dichloroethene 75-35-4 65 4.7 NS 25 1.0 0.40 1.0 

1,1,2-Trichloro-1,2,2-
trifluoroethane 

76-13-1 NS NS NS NS 5.0 0.38 5.0 

Acetone 67-64-1 NS NS NS 1500 10 2.9 10 

Carbon disulfide 75-15-0 NS NS NS 0.92 2.0 0.74 2.0 

Methyl acetate 79-20-9 NS NS NS NS 5.0 1.5 5.0 

Methylene chloride 75-09-2 940 2.5 NS 98.1 2.0 0.30 2.0 

trans-1,2-Dichloroethene 156-60-5 970 590 NS 970 1.0 0.25 1.0 

Methyl tert-butyl ether 1634-04-4 51,000 70 NS 11,070 1.0 0.23 1.0 

1,1-Dichloroethane  75-34-3 NS NS NS 47 1.0 0.29 1.0 

cis-1,2-Dichloroethene 156-59-2 NS NS NS 590c 1.0 0.22 1.0 

2-Butanone (MEK) 78-93-3 NS NS NS 14,000 10 1.6 10 

Bromochloromethane  74-97-5 NS NS NS NS 5.0 0.33 5.0 

Chloroform 67-66-3 140 68 NS 1.8 1.0 0.23 1.0 

1,1,1-Trichloroethane 71-55-6 76 120 NS 11 1.0 0.26 1.0 

Cyclohexane 110-82-7 NS NS NS NS 5.0 1.9 5.0 

R2-0000467



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  8-27 
 

L2011-116_092111.doc  

QAPP Worksheet #15-12 

Matrix: Surface Water 
Analytical Group: Volatiles 
Concentration Level:  Low  

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table) 

Analyte CAS Number 

Project Action Limit (PAL) 
µg/L 

Project Quantitation Limit
µg/L 

Achievable Laboratory 
Limits 

1   MDLs 
µg/L 

QLs 
µg/L a b 2 3 

Carbon tetrachloride 56-23-5 240 0.33 NS 13.3 1.0 0.26 1.0 

Trichloroethene* 79-01-6 47 1.0 NS 21 1.0 0.24 1.0 

1,2-Dichloroethane 107-06-2 910 0.29 NS 100 1.0 0.33 1.0 

Benzene 71-43-2 114 0.150 NS 370 1.0 0.23 1.0 

Methyl cyclohexane 108-87-2 NS NS NS NS 5.0 0.35 5.0 

1,2 Dichloropropane 78-87-5 360 0.50 NS NS 1.0 0.27 1.0 

Bromodichloromethane 75-27-4 NS 0.55 NS NS 1.0 0.22 1.0 

cis-1,3-Dichloropropene 10061-01-5 NS 0.34 NS 0.055 1.0 0.25 1.0 

4-Methyl-2-pentanone 108-10-1 NS NS NS 170 5.0 0.86 5.0 

Toluene 108-88-3 253 1300 NS 2 1.0 0.30 1.0 

trans-1,3-Dichloropropene 10061-02-6 NS 0.34 NS 0.055 1.0 0.21 1.0 

1,1,2-Trichloroethane 79-00-5 500 13 NS 1200 1.0 0.23 1.0 

Tetrachloroethene 127-18-4 45 0.34 NS 111 1.0 0.27 1.0 

2-Hexanone 591-78-6 NS NS NS 99 5.0 1.4 5.0 

Dibromochloromethane 124-48-1 NS 0.40 NS NS 1.0 0.22 1.0 

Ethylene dibromide 106-93-4 NS NS NS NS 2.0 0.39 2.0 

Chlorobenzene 108-90-7 47 210 NS 1.3 1.0 0.39 1.0 

Ethylbenzene 100-41-4 14 530 NS 90 1.0 0.27 1.0 

Xylenes (total) 1330-20-7 27 NS NS 13 1.0 0.25 1.0 

Styrene 100-42-5 32 NS NS 72 5.0 0.58 5.0 

Bromoform 75-25-2 230 4.3 NS 320 4.0 0.23 4.0 

Isopropylbenzene 98-82-8 NS NS NS 2.6 2.0 0.57 2.0 

1,1,2,2-Tetrachloroethane 79-34-5 380 4.7 NS 610 1.0 0.24 1.0 
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QAPP Worksheet #15-12 

Matrix: Surface Water 
Analytical Group: Volatiles 
Concentration Level:  Low  

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table) 

Analyte CAS Number 

Project Action Limit (PAL) 
µg/L 

Project Quantitation Limit
µg/L 

Achievable Laboratory 
Limits 

1   MDLs 
µg/L 

QLs 
µg/L a b 2 3 

1,3-Dichlorobenzene 541-73-1 38 2200 NS 150 1.0 0.25 1.0 

1,4-Dichlorobenzene 106-46-7 9.4 550 NS 26 1.0 0.28 1.0 

1,2-Dichlorobenzene 95-50-1 14 2000 NS 0.7 1.0 0.26 1.0 

1,2-Dibromo-3-chloropropane 96-12-8 NS NS NS NS 10 1.1 10 

1,2,4-Trichlorobenzene 120-82-1 30 21 NS 24 5.0 056 5.0 

1,2,3-Trichlorobenzene 87-61-6 NS NS NS 8 5.0 0.47 5.0 

1,4-Dioxane 123-91-1 NS NS NS NS 130 94 130 

 
* – Contaminant of Concern 
1 – NJDEP Ecological Screening Criteria, Surface Water, Freshwater Criteria, 3/10/09. 

a – Aquatic/Chronic 
b – Human Health  

2 – USEPA National Recommended Water Quality Criteria, Freshwater CCC, Chronic Value, 2009. 
3 – USEPA, 2006.  EPA Region III BTAG, Freshwater Screening Benchmarks, July 2006. 

c– Used standard for 1,2-Dichloroethene 
NS – None Specified 
Bold highlighted cells indicate project action limit will not be achieved. 
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QAPP Worksheet #15-13 
Matrix: Surface Water 
Analytical Group: Metals (Total and Dissolved)
Concentration Level: Low 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table) 

Analyte CAS Number 

Project Action Limit (PAL) 
g/L 

Project Quantitation Limit
g/L 

Achievable Laboratory Limits

1 

2 3 
MDLs 
µg/L 

QLs 
µg/L a b 

Aluminum 7429-90-5 NS NS 87 87 200+ 7.18 200 

Antimony 7440-36-0 80 5.6 NS 30 6.0 1.25 6.0 

Arsenic* 7440-38-2 150 0.017 150 5 8.0 0.92 8.0 

Barium 7440-39-3 220 2000 NS 4 200 0.44 200 

Beryllium 7440-41-7 3.6 6.0 NS 0.66 1.0 0.24 1.0 

Cadmium 7440-43-9 NS 3.4 0.25 0.25 3.0+ 0.17 3.0 

Calcium 7440-70-2 NS NS NS 116,000 5000 8.97 5000 

Chromium* 7440-47-3 42 92 74 11 10 0.90 10 

Cobalt 7440-48-4 24 NS NS 74 50+ 0.30 50 

Copper 7440-50-8 NS 1300 9a 9 10+ 0.85 10 

Iron* 7439-89-6 NS NS 1000 300 100 7.73 100 

Lead* 7439-92-1 5.4 5 2.5 2.5 3.0 0.94 3.0 

Magnesium 7439-95-4 NS NS NS 82,000 5000 16.8 5000 

Manganese 7439-96-5 NS NS NS 120 15 0.18 15 

Mercury 7439-97-6 0.77 0.050 0.77 0.026 0.2 0.088 0.2 

Nickel 7440-02-0 NS 500 52 52 10 0.41 10 

Potassium 7440-09-7 NS NS NS 53,000 10,000 15.7 10,000 

Selenium 7782-49-2 5.0 170 5 1 10+ 1.46 10 

Silver 7440-22-4 0.12 170 NS 3.2 10 0.72 10 

Sodium 7440-23-5 NS NS NS 680,000 10,000 13.5 10,000 

Thallium 7440-28-0 10 0.24 NS 0.8 10 1.70 10 

Vanadium* 7440-62-2 12 NS NS 20 50+ 0.43 50 
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QAPP Worksheet #15-13 
Matrix: Surface Water 
Analytical Group: Metals (Total and Dissolved)
Concentration Level: Low 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table) 

Analyte CAS Number 

Project Action Limit (PAL) 
g/L 

Project Quantitation Limit
g/L 

Achievable Laboratory Limits

1 

2 3 
MDLs 
µg/L 

QLs 
µg/L a b 

Zinc 7440-66-6 NS 7400 120 120 20 4.52 20 

 
* – Contaminant of Concern 
1 – NJDEP Ecological Screening Criteria, Surface Water, Freshwater Criteria, 3/10/09. 

a – Aquatic/Chronic 
b – Human Health  

2 – USEPA National Recommended Water Quality Criteria, Freshwater CCC, Chronic Value, 2009. 
3 – USEPA, 2006.  EPA Region III BTAG, Freshwater Screening Benchmarks, July 2006. 
Bold highlighted cells indicate project action limit will not be achieved. 
NS – None Specified 
+Refer to Worksheet #15-13a for quantitation limits associated with the additional analysis to be performed for these metals (via ICP/MS) in order to achieve lower quantitation limits. 
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QAPP Worksheet #15-13a 
Matrix: Surface Water 
Analytical Group: Metals (Total and Dissolved)
Concentration Level: Low 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table) 

Analyte CAS Number 

Project Action Limit (PAL) 
g/L 

Project Quantitation Limit
g/L 

Achievable Laboratory Limits

1 

2 3 
MDLs 
µg/L 

QLs 
µg/L a d 

Aluminum 7429-90-5 NS NS 87 87 50 22 50 

Cadmium 7440-43-9 NS 3.4 0.25 0.25 0.5 0.084 0.5 

Cobalt 7440-48-4 24 NS NS 74 0.2 0.023 0.2 

Copper 7440-50-8 NS 1300 9 9 1 0.33 1 

Selenium 7782-49-2 5.0 170 5 1 5 0.34 5 

Vanadium* 7440-62-2 12 NS NS 20 5 0.14 5 

 
* – Contaminant of Concern 
1 – NJDEP Ecological Screening Criteria, Surface Water, Freshwater Criteria, 3/10/09. 

a – Aquatic/Chronic 
b – Human Health  

2 – USEPA National Recommended Water Quality Criteria, Freshwater CCC, Chronic Value, 2009. 
3 – USEPA, 2006.  EPA Region III BTAG, Freshwater Screening Benchmarks, July 2006. 
Bold highlighted cells indicate project action limit will not be achieved. 
NS – None Specified 
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QAPP Worksheet #15-14 
Matrix: Surface Water 
Analytical Group: Hexavalent Chromium (total and dissolved)
Concentration Level: Low 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table) 

Analyte CAS Number 

Project Action Limit (PAL) 
g/L 

Project Quantitation Limit
g/L 

Achievable Laboratory Limits

1 

2 3 
MDLs 
µg/L 

QLs 
µg/L a b 

Hexavalent 
Chromium* 

18540-29-9 10 NS 11 11 5 3.2 5 

 
* – Contaminant of Concern 
1 – NJDEP Ecological Screening Criteria, Surface Water, Freshwater Criteria, 3/10/09. 

a – Aquatic/Chronic 
b – Human Health  

2 – USEPA National Recommended Water Quality Criteria, Freshwater CCC, Chronic Value, 2009. 
3 – USEPA, 2006.  EPA Region III BTAG, Freshwater Screening Benchmarks, July 2006. 
NS – None Specified 
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QAPP Worksheet #15-15 
Matrix: Tissue (terrestrial invertebrates, aquatic invertebrates, aquatic vegetation, earthworms) 
Analytical Group: Metals 
Concentration Level: Low 

Contaminants of Concern and Other Target Analytes Table (Reference Limit and Evaluation Table) 

Analyte CAS Number 
Project Action Limit 

(PAL) 

Project Quantitation 
Limit 
mg/kg 

Achievable Laboratory Limits
MDLs 
mg/kg

QLs 
mg/kg

Antimony* 7440-36-0 NA 0.05 0.005 0.05 

Barium* 7440-39-3 NA 0.05 0.007 0.05 

Chromium* 7440-47-3 NA 0.05 0.011 0.05 

Copper* 7440-50-8 NA 0.05 0.011 0.05 

Mercury* 7439-97-6 NA 0.012 0.003 0.012 

Vanadium* 7440-62-2 NA 0.5 0.011 0.5 

 
Note:  Aquatic invertebrates analyzed for all of above-listed metals; terrestrial invertebrates and earthworms analyzed only for chromium and vanadium; aquatic vegetation analyzed only 
for chromium. 
 
* – Contaminant of Concern 
NA – Not applicable; data used to generate bioaccumulation factors and not compared to project action limits. 
 

R2-0000474



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  8-34 
 

L2011-116_092111.doc  

QAPP Worksheet #16 

Project Schedule/Timeline Table 

Activities Organization 

Dates (MM/DD/YY) 

Deliverable 
Deliverable  
Due Date1 

Anticipated 
Date(s) of 
Initiation 

Anticipated 
Date of 

Completion 

Work Plan/FSP/QAPP/HASP 
Preparation 

TRC 3/7/11 5/27/11 RI Work Plan Documents 5/27/11 

Work Plan/FSP/QAPP/HASP 
Approval  

EPA 5/27/11 9/30/11 NA NA 

Site Preparation TRC 10/3/11 10/13/11 NA NA 
Sampling Program TRC 10/13/11 4/20/12 NA NA 

Laboratory Analyses 
Accutest Laboratories 

Alpha Analytical 
Laboratory 

4/20/12 5/21/12 NA NA 

Data Validation/Usability Assessment TRC 6/4/12 8/2/12 NA 6/26/12 
Site Characterization Summary Report 
Preparation 

TRC 8/2/12 9/17/12 
Site Characterization Summary 
Report 

8/9/12 

Pathway Analysis Report TRC 12/28/12 4/12/13 Pathway Analysis Report 3/15/13 
Baseline Human Health Risk 
Assessment (BHHRA)   

TRC 5/27/11 6/13/13 BHHRA Report 6/13/13 

Screening Level Ecological Risk 
Assessment (SLERA) 

TRC 5/27/11 7/19/11 SLERA Report 7/19/11 

Baseline Ecological Risk Assessment 
Scope of Work, Sampling and BERA 
Report (if required) 

TRC 12/20/12 4/4/13 BERA Report 4/4/13 

RI Report Preparation TRC 12/21/12 8/22/13 RI Report 7/17/13 
 

1Deliverable due date for all activities except Work Plan preparation reflects resubmission of document after receipt/incorporation of EPA comments on original submittal. 
NA – Not Applicable 
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9.0 SAMPLING TASKS 
 
The details of the sampling rationale and locations are presented in this section.  Worksheet #17 
provides details on the sampling design and rationale.  Worksheets #18-1 through 18-7 and 19 
provide details on the sample matrices, parameters, applicable sampling procedures, containers 
and preservation requirements, and holding times. 
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QAPP Worksheet #17 

Sampling Design and Rationale 

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical approach): 

Soil Sampling/RI: 
 
Soil samples will be collected from several areas of the Site to address data gaps.  Soil sample locations on Site are provided in Figure 15 of the RI Work Plan.  
Background soil sample locations are provided in Figure 16 of the RI Work Plan. 
 
The soil sampling rationale is provided in detail in Sections 2 and 3 of the RI Work Plan and is summarized below: 
 

Area of Site # of Planned Samples Rationale for Sampling 
Former Production Area 
(Manpro-Vibra Degreasing Unit) 

> 5 subsurface soil for VOCs To determine source of VOC contamination in groundwater in this 
area.  Sample with highest PID/FID reading or greatest impact (i.e., 
staining or sheens) submitted for analysis.  If evidence of 
contamination exists, additional sample 2 to 3 feet below the first 
sample will be collected for vertical delineation.  If no evidence of 
contamination exists, the one sample will be collected from 0.5 feet 
above the water table.  Additional horizontal or vertical borings may 
be required, depending on sample results. 

Former Lagoons Area 
(Former Basins B9 and B10) 

2 surface soil for VOCs, Cr+6, pH, ORP, chromium 
and vanadium (0.5-1.0’ for VOCs and 0-1’ for 
other parameters)  
> 2 subsurface soil for VOCs, Cr+6, pH, ORP and 
vanadium 

Limited post-closure data available at these locations.  Surface soil 
sampling performed to confirm previous post lagoon closure sample 
results.  Subsurface soil sample with highest PID/FID reading or 
greatest impact (i.e., staining or sheens) submitted for analysis.  If 
evidence of contamination exists, additional subsurface sample 2 to 3 
feet below the first sample will be collected for vertical delineation.  If 
no evidence of contamination exists, the one subsurface soil sample 
will be collected from 0.5 feet above the water table. 

Eastern Storage Areas  
(north of this area and near 
property line) 

2 surface soil (0-1’) for vanadium and pH 
1 surface soil (0-1’) for Cr+6, pH, and ORP 

To delineate horizontal extent of vanadium and hexavalent chromium 
in this area.  If results exceed project action limits, additional step out 
samples may be collected to accomplish the horizontal delineation. 

Southern Area 
(southwestern property line) 

2 surface soil (0-1’) for vanadium and pH To delineate horizontal extent of vanadium in this area.  If results 
exceed project action limits, additional step out samples may be 
collected to accomplish the horizontal delineation. 
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QAPP Worksheet #17 

Sampling Design and Rationale 

Area of Site # of Planned Samples Rationale for Sampling 
Southern Area 
(Former Thermal Pond Area) 

6 surface soil samples for VOCs, Cr+6, pH, ORP 
and TAL metals (0.5-1.0’ for VOCs and 0-1’ for 
other parameters) 

No previous soil investigations were conducted in this area.  To 
delineate horizontal extent of VOCs and metals exceeding risk 
standards.  If results exceed project action limits, additional step out 
samples may be collected to accomplish the horizontal delineation. 

Background Soil 13 surface soil (0-1’) for TAL metals, Cr+6, pH, and 
ORP 

To address the data gap and to develop sufficient database to support 
the Revised Risk Assessment. 

See Worksheet # 18-1 for sampling location and method details. 
 
Sediment Sampling/RI: 
 
Sediment samples will be collected from the Hudson Branch, Burnt Mill Pond, Burnt Mill Branch and from the on-site impoundment that discharges into the 
Hudson Branch in order to evaluate current sediment conditions and to delineate the extent of sediment contamination in the Hudson Branch and Burnt Mill 
Pond.  Sediment sample locations are provided in Figure 17 of the RI Work Plan. 
 
Sediment samples will also be collected to evaluate background conditions.  All sediment samples will be collected sequentially beginning at the most 
downstream location and ending with the upstream location to eliminate the potential for cross-contamination between sampling locations and to ensure sample 
quality. 
 
The sediment sampling rationale is provided in detail in Sections 2 and 3 of the RI Work Plan and summarized below. 
 

Sample Locations # of Planned Samples Rationale for Sampling 
Hudson Branch 
(center of stream channel at 
transects on Hudson Branch) 
-4 transects just south of site 
-3 transects downstream of site 

7 sediment samples (1.5-2’) for TCL SVOCs, TCL 
Pesticides, TCL PCBs, TAL metals, TOC, particle 
grain size, and pH. 
 
14 stream bank soil samples (0-1’; 2 per transect) 
for TCL SVOCs, TCL Pesticides, TCL PCBs, TAL 
metals, Cr+6 pH, and ORP. 

To accomplish the vertical delineation and to evaluate current 
sediment quality conditions.  Additional horizontal and/or vertical 
samples may be required, depending on sample results. 

Sample Locations # of Planned Samples Rationale for Sampling 
On-Site Impoundment 
(discharges into the Hudson 
Branch) 

6 sediment samples (0-0.5’) for TCL SVOCs, TCL 
Pesticides, TCL PCBs, TAL metals, TOC, particle 
grain size, and pH. 

To evaluate sediment quality within the on-site impoundment. 

Burnt Mill Pond  4 sediment samples (0-0.5’) for TAL metals, TOC, To accomplish the vertical delineation and to evaluate current 
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QAPP Worksheet #17 

Sampling Design and Rationale 

particle grain size and pH sediment quality conditions.  Additional horizontal and/or vertical 
samples may be required, depending on sample results. 

Burnt Mill Branch 
(downstream of Burnt Mill 
Pond) 

2 sediment samples (0-0.5’) for TAL metals, TOC, 
particle grain size and pH 

To evaluate sediment conditions in Burnt Mill Branch, downstream of 
the Burnt Mill Pond.  Additional horizontal and/or vertical samples 
may be required, depending on sample results. 

Burnt Mill Branch  
(upstream of Burnt Mill Pond) 

8 sediment samples (0-0.5’) for TCL SVOCs, TCL 
Pesticides, TCL PCBs, TAL metals, TOC, particle 
grain size and pH. 

To evaluate background sediment conditions. 

See Worksheet # 18-2 for sampling location and method details. 
Surface Water Sampling/RI: 
 
Surface water samples will be collected from the Hudson Branch, Burnt Mill Pond and Burnt Mill Branch in order to evaluate current surface water quality 
conditions and to identify and delineate potential environmental impacts in these water bodies.  Surface water sample locations are provided in Figure 17 of the 
RI Work Plan. 

 
Surface water samples will also be collected to evaluate background conditions.  All surface water samples will be collected sequentially beginning at the most 
downstream location and ending with the upstream location to eliminate the potential for cross-contamination between sampling locations and to ensure sample 
quality. 
 
The surface water sampling rationale is provided in detail in Sections 2 and 3 of the RI Work Plan and is summarized below. 
 

Sample Locations # of Planned Samples Rationale for Sampling 
Hudson Branch 
(center of stream channel at 
transects on Hudson Branch) 
-4 transects just south of site 
-3 transects downstream of site 

7 samples for TAL metals (total and dissolved), 
Cr+6 (total and dissolved), TCL VOCs, and hardness 

To evaluate current water quality conditions. 

Burnt Mill Pond 4 samples for TAL metals (total and dissolved), 
Cr+6 (total and dissolved), hardness, and TCL VOCs 

To evaluate current water quality conditions.   VOCs will be placed on 
hold at laboratory.  If VOCs exceed project action levels in Hudson 
Branch surface water samples, analysis of these samples for VOCs 
will be authorized. 
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QAPP Worksheet #17 

Sampling Design and Rationale 

Sample Locations # of Planned Samples Rationale for Sampling 
Burnt Mill Branch 
(downstream of Burnt Mill 
Pond) 

2 samples for TAL metals (total and dissolved), 
Cr+6 (total and dissolved), and hardness 

To determine if contaminants have migrated downstream. 

Burnt Mill Branch 
(upstream of Burnt Mill Pond) 

8 samples for TAL metals (total and dissolved), 
Cr+6 (total and dissolved), TCL VOCs, and hardness 

To evaluate background surface water conditions. 

See Worksheet # 18-2 for sampling location and method details. 
Sediment, Surface Soil, Terrestrial Invertebrate, Aquatic Invertebrate, and Aquatic Vegetation Sampling for the BERA: 
 
The screening-level ecological risk assessment concluded that sediment and/or surface soil concentrations of select metals warrant further evaluation to 
determine if there is a potential risk to insectivorous birds and mammals as well as herbivorous birds and mammals. These contaminants were retained as 
sediment and/or surface soil contaminants of potential ecological concern (COPECs) and recommended for further evaluation in a baseline ecological risk 
assessment. A field tissue residue study with terrestrial invertebrates, aquatic invertebrates, and aquatic vegetation is subsequently proposed to further evaluate 
the potential for these COPECs to adversely affect insectivorous and herbivorous birds and mammals. The purpose of the field tissue study is to assess the 
bioavailability of the COPECs by measuring COPEC concentrations in foods (vegetation and invertebrates) consumed by the assessment endpoints 
(insectivorous and herbivorous birds and mammals). Soil and sediment samples will be collected concurrently with the field tissue samples in order to develop an 
understanding of the relationship between the COPEC concentrations in the environmental medium and the organisms (i.e., bioaccumulation factor). Samples of 
terrestrial invertebrates, aquatic invertebrates, aquatic vegetation, sediment and surface soils will be collected across a gradient of COPEC concentrations (based 
on the previous surface soil and sediment sampling results) in order to develop site-specific plant:soil and  invertebrate:soil bioaccumulation factors.  These 
bioaccumulation factors will then be used in the baseline ecological risk assessment to estimate plant and invertebrate COPEC concentrations throughout the site 
and to estimate COPEC exposure by the selected assessment endpoints.  It should be noted that earthworms may be collected in lieu of terrestrial invertebrates; 
refer to Section 9.2.4 of the QAPP for details. Refer to Figure C-1 in the BERA Work Plan for approximate sample locations. 
 
See Worksheets # 18-3 through 18-7 for sampling location and method details. 
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QAPP Worksheet #18-1:  RI Sampling: Soil  

Matrix:  Soil 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID 
Depth 

Interval 
(inches) 

Analytical Group 
Concentrati

on Level 
Sample Collection Protocol1 

Minimum 
# of 

Samples 

Maximum 
# of 

Samples 
Comment 

Former Production Area 
(Manpro-Vibra Degreasing 

Unit) 
SB-88 TBD TCL VOCs High 

Samples will be collected 
from 0.5 feet interval with 
highest PID/FID reading or 

greatest impact.  If no 
evidence of contamination 

exists, sample will be 
collected from 0.5 feet 

interval above the water table.  
If evidence of contamination 
exists, a contingency sample 
will be collected 2 to 3 feet 
below the first sample for 

vertical delineation. 

1 2 
Subsurface  
Soil Sample 

 SB-89 TBD TCL VOCs High 1 2 
Subsurface  
Soil Sample 

 SB-90 TBD TCL VOCs High 1 2 
Subsurface  
Soil Sample 

 SB-91 TBD TCL VOCs High 

 

1 2 
Subsurface  
Soil Sample 

 SB-92 TBD TCL VOCs High 1 2 Subsurface 

Former Lagoons Area 
(Former Basins B9 and 

B10) 
SB-93A 

VOCs: 6-12 
Other 

parameters: 
0-12 

TCL VOCs vanadium, 
chromium, hexavalent 
chromium, pH, ORP 

VOCs: High
Others: Low Surface soil samples will be 

collected from exposed 
ground surface to 1 ft below 

ground.   

1 1 
Surface Soil 

Sample 

 SB-94A 

VOCs: 6-12 
Other 

parameters: 
0-12 

TCL VOCs vanadium, 
chromium, hexavalent 
chromium, pH, ORP 

VOCs: High
Others: Low 

1 1 
Surface Soil 

Sample 

 SB-93B TBD 
TCL VOCs vanadium, 
hexavalent chromium, 

pH, ORP 

VOCs: High
Others: Low 

Subsurface soil samples will 
be collected from 0.5 feet 

interval with highest PID/FID 
1 2 

Subsurface Soil 
Sample 
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QAPP Worksheet #18-1:  RI Sampling: Soil  

Matrix:  Soil 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID 
Depth 

Interval 
(inches) 

Analytical Group 
Concentrati

on Level 
Sample Collection Protocol1 

Minimum 
# of 

Samples 

Maximum 
# of 

Samples 
Comment 

 SB-94B TBD 
TCL VOCs vanadium, 
hexavalent chromium, 

pH, ORP 

VOCs: High
Others: Low 

reading or greatest impact.  If 
no evidence of contamination 

exists, sample will be 
collected from 0.5 feet 

interval above the water table.  
If evidence of contamination 
exists, a contingency sample 
will be collected 2 to 3 feet 
below the first sample for 

vertical delineation. 

1 2 
Subsurface Soil 

Sample 

         

Eastern Storage Areas  SB-95 0-12 
hexavalent chromium, 

pH, ORP 
Low 

Surface soil samples will be 
collected from exposed 

ground surface to 1 ft below 
ground.  If the surface soil 

sample results are above the 
EPA screening levels or 

NJDEP NRDCSRS, then the 
field team may be directed to 
step out and collect at least 

one sample to accomplish the 
horizontal delineation. 

1 2 
Surface Soil 

Sample 

 SB-96 0-12 Vanadium, pH Low 1 2 
Surface Soil 

Sample 

 SB-97 0-12 Vanadium, pH Low 1 2 
Surface Soil 

Sample 
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QAPP Worksheet #18-1:  RI Sampling: Soil 

Matrix:  Soil 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID 
Depth 

Interval 
(inches) 

Analytical Group 
Concentrati

on Level 
Sample Collection Protocol1 

Minimum 
# of 

Samples 

Maximum 
# of 

Samples 
Comment 

Southern Area 
(Former Thermal Pond 

Area) 

SB-98 

VOCs: 6-12 
Other 

parameters: 
0-12 

TCL VOCs, TAL metals, 
hexavalent chromium, 

pH, ORP 

VOCs: High
Others: Low 

Surface soil samples will be 
collected from exposed 

ground surface to 1 ft below 
ground.  If the surface soil 

sample results are above the 
EPA screening levels or 

NJDEP NRDCSRS, then, the 
field team may be directed to 
step out and collect at least 

one sample to accomplish the 
horizontal delineation. 

1 2 
Surface Soil 

Sample 

SB-99 

VOCs: 6-12 
Other 

parameters: 
0-12 

TCL VOCs, TAL metals, 
hexavalent chromium, 

pH, ORP 

VOCs: High
Others: Low 

1 2 
Surface Soil 

Sample 

 SB-100 

VOCs: 6-12 
Other 

parameters: 
0-12 

TCL VOCs TAL metals, 
hexavalent chromium, 

pH, ORP 

VOCs: High
Others: Low 

 

1 2 
Surface Soil 

Sample 

 SB-101 

VOCs: 6-12 
Other 

parameters: 
0-12 

TCL VOCs TAL metals, 
hexavalent chromium, 

pH, ORP 

VOCs: High
Others: Low 

1 2 
Surface Soil 

Sample 

 SB-102 

VOCs: 6-12 
Other 

parameters: 
0-12 

TCL VOCs TAL metals, 
hexavalent chromium, 

pH, ORP 

VOCs: High
Others: Low 

 1 2 
Surface Soil 

Sample 

 SB-103 

VOCs: 6-12 
Other 

parameters: 
0-12 

TCL VOCs TAL metals, 
hexavalent chromium, 

pH, ORP 

VOCs: High
Others: Low 

 1 2 
Surface Soil 

Sample 
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QAPP Worksheet #18-1:  RI Sampling: Soil 

Matrix:  Soil 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID 
Depth 

Interval 
(inches) 

Analytical Group 
Concentrati

on Level 
Sample Collection Protocol1 

Minimum 
# of 

Samples 

Maximum 
# of 

Samples 
Comment 

Southern Area 
(Southwestern Property 

Line) 
SB-104 0-12 Vanadium, pH Low 

Surface soil samples will be 
collected from exposed 

ground surface to 1 ft below 
ground.  If the surface soil 

sample results are above the 
EPA screening levels or 

NJDEP NRDCSRS, then the 
field team may be directed to 
step out and collect at least 

one sample to accomplish the 
horizontal delineation. 

1 2 
Surface Soil 

Sample 

 

SB-105 0-12 Vanadium, pH Low 1 2 
Surface Soil 

Sample 

Background Sampling 

BG-1 0-12 
TAL metals, hexavalent 

chromium, pH, ORP 
Low Surface soil samples will be 

collected from exposed 
ground surface to 1 ft below 

ground. 

1 1 
Surface Soil 

Sample 

BG-2 0-12 
TAL metals, hexavalent 

chromium, pH, ORP 
Low 1 1 

Surface Soil 
Sample 

 

BG-3 0-12 
TAL metals, hexavalent 

chromium, pH, ORP 
Low 

 

1 1 
Surface Soil 

Sample 

BG-4 0-12 
TAL metals, hexavalent 

chromium, pH, ORP 
Low 1 1 

Surface Soil 
Sample 

BG-5 0-12 
TAL metals, hexavalent 

chromium, pH, ORP 
Low 1 1 

Surface Soil 
Sample 
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QAPP Worksheet #18-1:  RI Sampling: Soil 

Matrix:  Soil 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID 
Depth 

Interval 
(inches) 

Analytical Group 
Concentrati

on Level 
Sample Collection Protocol1 

Minimum 
# of 

Samples 

Maximum 
# of 

Samples 
Comment 

BG-6 0-12 
TAL metals, hexavalent 

chromium, pH, ORP 
Low 1 1 

Surface Soil 
Sample 

BG-7 0-12 
TAL metals, hexavalent 

chromium, pH, ORP 
Low 1 1 

Surface Soil 
Sample 

BG-8 0-12 
TAL metals, hexavalent 

chromium, pH, ORP 
Low 1 1 

Surface Soil 
Sample 

BG-9 0-12 
TAL metals, hexavalent 

chromium, pH, ORP 
Low 1 1 

Surface Soil 
Sample 

BG-10 0-12 
TAL metals, hexavalent 

chromium, pH, ORP 
Low 1 1 

Surface Soil 
Sample 

 

BG-11 0-12 
TAL metals, hexavalent 

chromium, pH, ORP 
Low 

 

1 1 
Surface Soil 

Sample 

BG-12 0-12 
TAL metals, hexavalent 

chromium, pH, ORP 
Low 1 1 

Surface Soil 
Sample 

BG-13 0-12 
TAL metals, hexavalent 

chromium, pH, ORP 
Low 1 1 

Surface Soil 
Sample 

 
1 Refer to Sections 9.2.1 and 9.2.2 of the QAPP for sampling procedures. 
TBD – To Be Determined 
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Worksheet #18-2:  RI Sampling: Sediment and Surface Water  

Matrix:  Sediment, Surface Water and Stream Bank Soil 

Sampling Locations and Methods/SOP Requirements Table1 

Location Sample ID Matrix Analytical Group 
Concentration 

Level 
Depth Interval 1, 2 

(feet) 
Hudson Branch 

1 Quiescent, Low Energy Area SW-01 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

2 Transect,  Mid-Channel Sediment SD-01B Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 1.5 - 2  BWSI 

3 Transect, North Bank Soil SD-01N Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

4 Transect, South Bank Soil SD-01S Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

5 Quiescent, Low Energy Area SW-10 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

6 Transect,  Mid-Channel Sediment SD-10B Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 1.5 - 2   BWSI 

7 Transect, North Bank Soil SD-10N Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

8 Transect, South Bank Soil SD-10S Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

9 Quiescent, Low Energy Area SW-13 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

10 Transect,  Mid-Channel Sediment SD-13B Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 1.5 - 2   BWSI 

11 Transect, North Bank Soil SD-13N Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

12 Transect, South Bank Soil SD-13S Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

13 Quiescent, Low Energy Area SW-15 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

14 Transect,  Mid-Channel Sediment SD-15B Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 1.5 - 2   BWSI 

15 Transect, North Bank Soil SD-15N Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

16 Transect, South Bank Soil SD-15S Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

17 Quiescent, Low Energy Area SW-18 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

R2-0000486



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  9-12 
 

L2011-116_092111.doc  

Worksheet #18-2:  RI Sampling: Sediment and Surface Water  

Matrix:  Sediment, Surface Water and Stream Bank Soil 

Sampling Locations and Methods/SOP Requirements Table1 

Location Sample ID Matrix Analytical Group 
Concentration 

Level 
Depth Interval 1, 2 

(feet) 

18 Transect,  Mid-Channel Sediment SD-18B Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 1.5 - 2   BWSI 

19 Transect, North Bank Soil SD-18N Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

20 Transect, South Bank Soil SD-18S Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

21 Quiescent, Low Energy Area SW-04 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

22 Transect,  Mid-Channel Sediment SD-04B Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 1.5 - 2   BWSI 

23 Transect, North Bank Soil SD-04N Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

24 Transect, South Bank Soil SD-04S Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

25 Quiescent, Low Energy Area SW-23 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

26 Transect,  Mid-Channel Sediment SD-23B Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 1.5 - 2   BWSI 

27 Transect, North Bank Soil SD-23N Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

28 Transect, South Bank Soil SD-23S Stream Bank Soil 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, Cr+6, pH, ORP 
Low 0 - 1  BGS 

29 

On-Site Impoundment 
(Pond, Depositional Area) 

SD-IMP1A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

30 SD-IMP2A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

31 SD-IMP3A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

32 SD-IMP4A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

33 SD-IMP5A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

34 SD-IMP6A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

Burnt Mill Pond 

35 Quiescent, Low Energy Area SW-25 Surface Water TAL Metals, Cr+6, Hardness, FP, VOCs* Low 0.5  BAWI 

36 Pond, Depositional Area SD-25B Sediment TAL Metals, TOC, PGS, pH Low 0 – 0.5  BWSI 
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Worksheet #18-2:  RI Sampling: Sediment and Surface Water  

Matrix:  Sediment, Surface Water and Stream Bank Soil 

Sampling Locations and Methods/SOP Requirements Table1 

Location Sample ID Matrix Analytical Group 
Concentration 

Level 
Depth Interval 1, 2 

(feet) 
37 Quiescent, Low Energy Area SW-26 Surface Water TAL Metals, Cr+6, Hardness, FP, VOCs* Low 0.5  BAWI 

38 Pond, Depositional Area SD-26B Sediment TAL Metals, TOC, PGS, pH Low 0 – 0.5  BWSI 

39 Quiescent, Low Energy Area SW-27 Surface Water TAL Metals, Cr+6, Hardness, FP, VOCs* Low 0.5  BAWI 

40 Pond, Depositional Area SD-27B Sediment TAL Metals, TOC, PGS, pH Low 0 – 0.5  BWSI 

41 Quiescent, Low Energy Area SW-29 Surface Water TAL Metals, Cr+6, Hardness, FP, VOCs* Low 0.5  BAWI 

42 Pond, Depositional Area SD-29B Sediment TAL Metals, TOC, PGS, pH Low 0 – 0.5  BWSI 

Burnt Mill Branch 

43 Quiescent, Low Energy Area SW-28 Surface Water TAL Metals, Cr+6, Hardness, FP Low 0.5  BAWI 

44 Transect,  Mid-Channel Sediment SD-28A Sediment TAL Metals, TOC, PGS, pH Low 0 - 0.5  BWSI 

45 Quiescent, Low Energy Area SW-38 Surface Water TAL Metals, Cr+6, Hardness, FP Low 0.5  BAWI 

46 Transect,  Mid-Channel Sediment SD-38A Sediment TAL Metals, TOC, PGS, pH Low 0 - 0.5  BWSI 

Burnt Mill Branch (Background Locations) 

47 Quiescent, Low Energy Area SW-30 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

48 Transect,  Mid-Channel Sediment SD-30A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

49 Quiescent, Low Energy Area SW-31 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

50 Transect,  Mid-Channel Sediment SD-31A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

51 Quiescent, Low Energy Area SW-32 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

52 Transect,  Mid-Channel Sediment SD-32A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

53 Quiescent, Low Energy Area SW-33 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

54 Transect,  Mid-Channel Sediment SD-33A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

55 Quiescent, Low Energy Area SW-34 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

56 Transect,  Mid-Channel Sediment SD-34A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

57 Quiescent, Low Energy Area SW-35 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 
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Worksheet #18-2:  RI Sampling: Sediment and Surface Water  

Matrix:  Sediment, Surface Water and Stream Bank Soil 

Sampling Locations and Methods/SOP Requirements Table1 

Location Sample ID Matrix Analytical Group 
Concentration 

Level 
Depth Interval 1, 2 

(feet) 

58 Transect,  Mid-Channel Sediment SD-35A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

59 Quiescent, Low Energy Area SW-36 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

60 Transect,  Mid-Channel Sediment SD-36A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

61 Quiescent, Low Energy Area SW-37 Surface Water 
TCL VOCs, TAL Metals, Cr+6, Hardness, 

FP 
Low 0.5  BAWI 

62 Transect,  Mid-Channel Sediment SD-37A Sediment 
TCL Semi-VOCs and pesticides/PCBs, TAL 

Metals, TOC, PGS, pH 
Low 0 - 0.5  BWSI 

1Refer to Section 9.2.3 of the QAPP for sampling procedures. 
 For Surface Water, sample collection will be 0.5 feet below air-water interface (BAWI). 
 For Sediment, sample collection depth intervals will be 0 – 0.5 feet and 1.5 – 2.0 feet below water-sediment interface (BWSI). 
 For Soil, sample collection depth interval will be 0 – 0.5 feet below ground surface (bgs). 

PGS – Particle grain size 
FP – Field parameters 
*Analysis of VOC samples will be dependent upon results of VOC analyses in Hudson Branch surface water samples; see Worksheet #17. 
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QAPP Worksheet #18-3:  BERA Sampling:   

Matrix:  Surface Soil 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID1 
Depth 

Interval 
(inches) 

Analytical Group 
Concentration 

Level 
Sample Collection Protocol2 

Minimum # of 
Samples 

Maximum # of 
Samples 

Hudson Branch 

BERA-SS-01 0-12 Chromium, Vanadium Low 

Surface soil samples will be 
collected from exposed ground 
surface to 1 ft. below ground. 

1 1 

BERA-SS-02 0-12 Chromium, Vanadium Low 1 1 

BERA-SS-03 0-12 Chromium, Vanadium Low 1 1 

BERA-SS-04 0-12 Chromium, Vanadium Low 

 

1 1 

BERA-SS-05 0-12 Chromium, Vanadium Low 1 1 

BERA-SS-06 0-12 Chromium, Vanadium Low 1 1 

BERA-SS-07 0-12 Chromium, Vanadium Low 1 1 

BERA-SS-08 0-12 Chromium, Vanadium Low 1 1 

Eastern Storage Areas BERA-SS-09 0-12 Chromium, Vanadium Low 

Surface soil samples will be 
collected from exposed ground 
surface to 1 ft. below ground. 

1 1 
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QAPP Worksheet #18-3:  BERA Sampling:   

Matrix:  Surface Soil 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID1 
Depth 

Interval 
(inches) 

Analytical Group 
Concentration 

Level 
Sample Collection Protocol2 

Minimum # of 
Samples 

Maximum # of 
Samples 

BERA-SS-10 0-12 Chromium, Vanadium Low 1 1 

BERA-SS-11 0-12 Chromium, Vanadium Low 1 1 

BERA-SS-12 0-12 Chromium, Vanadium Low 1 1 

BERA-SS-13 0-12 Chromium, Vanadium Low 1 1 

BERA-SS-14 0-12 Chromium, Vanadium Low 1 1 

Background 

BERA-SS-15 0-12 Chromium, Vanadium Low 1 1 

BERA-SS-16 0-12 Chromium, Vanadium Low 1 1 

1Refer to Figure C-1 in the BERA Work Plan for approximate sample locations; actual locations may be adjusted in the field based upon field observations.  
2Refer to Section 9.2.1 of the QAPP for sampling procedures 
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QAPP Worksheet #18-4:  BERA Sampling:   

Matrix:  Sediment 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID1 
Depth 

Interval 
(inches) 

Analytical Group 
Concentration 

Level 
Sample Collection Protocol2 

Minimum # of 
Samples 

Maximum # of 
Samples 

Hudson Branch 

BERA-SD-01 
0-0.5 
BWSI 

Metals3 Low 

Sediment samples will be 
collected 0.5 feet below water-

sediment interface (BWSI). 
1 1 

BERA-SD-02 
0-0.5 
BWSI 

Metals3 Low 1 1 

BERA-SD-03 
0-0.5 
BWSI 

Metals3 Low 1 1 

BERA-SD-04 
0-0.5 
BWSI 

Metals3 Low 

 

1 1 

BERA-SD-05 
0-0.5 
BWSI 

Metals3 Low 1 1 

BERA-SD-06 
0-0.5 
BWSI 

Metals3 Low 1 1 

BERA-SD-07 
0-0.5 
BWSI 

Metals3 Low 1 1 

BERA-SD-08 
0-0.5 
BWSI 

Metals3 Low 1 1 

Background BERA-SD-09 
0-0.5 
BWSI 

Metals3 Low 

Sediment samples will be 
collected 0.5 feet below water-

sediment interface (BWSI). 
1 1 
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QAPP Worksheet #18-4:  BERA Sampling:   

Matrix:  Sediment 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID1 
Depth 

Interval 
(inches) 

Analytical Group 
Concentration 

Level 
Sample Collection Protocol2 

Minimum # of 
Samples 

Maximum # of 
Samples 

BERA-SD-10 
0-0.5 
BWSI 

Metals3 Low 1 1 

1Refer to Figure C-1 in the BERA Work Plan for approximate sample locations; actual locations may be adjusted in the field based upon field observations.  
2Refer to Section 9.2.3 of the QAPP for sampling procedures 
3Antimiony, barium, beryllium, chromium, copper, lead, mercury, nickel, selenium, vanadium, zinc 
BWSI – below water-sediment interface 
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QAPP Worksheet #18-5:  BERA Sampling:   

Matrix:  Aquatic Vegetation 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID1 Analytical Group 
Concentration 

Level 
Sample Collection Protocol2 Minimum # of Samples Maximum # of Samples 

Hudson Branch 

BERA-AV-01 Chromium Low 

. 

1 1 

BERA-AV-02 Chromium Low 1 1 

BERA-AV-03 Chromium Low 1 1 

BERA-AV-04 Chromium Low 

 

1 1 

BERA-AV-05 Chromium Low 1 1 

BERA-AV-06 Chromium Low 1 1 

BERA-AV-07 Chromium Low 1 1 

BERA-AV-08 Chromium Low 1 1 

Background BERA-AV-09 Chromium Low 

 

1 1 
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QAPP Worksheet #18-5:  BERA Sampling:   

Matrix:  Aquatic Vegetation 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID1 Analytical Group 
Concentration 

Level 
Sample Collection Protocol2 Minimum # of Samples Maximum # of Samples 

BERA-AV-10 Chromium Low 1 1 

1Refer to Figure C-1 in the BERA Work Plan for approximate sample locations; actual locations may be adjusted in the field based upon field observations.  
2Refer to Section 9.2.4 of the QAPP for sampling procedures. 
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QAPP Worksheet #18-6:  BERA Sampling:   

Matrix:  Aquatic Invertebrates 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID1 Analytical Group 
Concentration 

Level 
Sample Collection Protocol2 Minimum # of Samples Maximum # of Samples 

Hudson Branch 

BERA-AI-01 Metals3 Low 

 

1 1 

BERA-AI-02 Metals3 Low 1 1 

BERA-AI-03 Metals3 Low 1 1 

BERA-AI-04 Metals3 Low 

 

1 1 

BERA-AI-05 Metals3 Low 1 1 

BERA-AI-06 Metals3 Low 1 1 

BERA-AI-07 Metals3 Low 1 1 

BERA-AI-08 Metals3 Low 1 1 

Background BERA-AI-09 Metals3 Low 

 

1 1 
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QAPP Worksheet #18-6:  BERA Sampling:   

Matrix:  Aquatic Invertebrates 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID1 Analytical Group 
Concentration 

Level 
Sample Collection Protocol2 Minimum # of Samples Maximum # of Samples 

BERA-AI-10 Metals3 Low 1 1 

1Refer to Figure C-1 in the BERA Work Plan for approximate sample locations; actual locations may be adjusted in the field based upon field observations.  
2Refer to Section 9.2.4 of the QAPP for sampling procedures. 
3Antimiony, barium, chromium, copper, mercury, vanadium 
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QAPP Worksheet #18-7:  BERA Sampling:   

Matrix:  Terrestrial Invertebrates* 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID1 Analytical Group 
Concentration 

Level 
Sample Collection Protocol2 Minimum # of Samples Maximum # of Samples 

Hudson Branch 

BERA-TI-01 Chromium, Vanadium Low 

. 

1 1 

BERA-TI-02 Chromium, Vanadium Low 1 1 

BERA-TI-03 Chromium, Vanadium Low 1 1 

BERA-TI-04 Chromium, Vanadium Low 

 

1 1 

BERA-TI-05 Chromium, Vanadium Low 1 1 

BERA-TI-06 Chromium, Vanadium Low 1 1 

BERA-TI-07 Chromium, Vanadium Low 1 1 

BERA-TI-08 Chromium, Vanadium Low 1 1 
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QAPP Worksheet #18-7:  BERA Sampling:   

Matrix:  Terrestrial Invertebrates* 

Sampling Locations and Methods/SOP Requirements Table 

Location Sample ID1 Analytical Group 
Concentration 

Level 
Sample Collection Protocol2 Minimum # of Samples Maximum # of Samples 

Eastern Storage Areas 

BERA-TI-09 Chromium, Vanadium Low 

. 

1 1 

BERA-TI-10 Chromium, Vanadium Low 1 1 

BERA-TI-11 Chromium, Vanadium Low 1 1 

BERA-TI-12 Chromium, Vanadium Low 1 1 

BERA-TI-13 Chromium, Vanadium Low 1 1 

BERA-TI-14 Chromium, Vanadium Low 1 1 

Background 

BERA-TI-15 Chromium, Vanadium Low 1 1 

BERA-TI-16 Chromium, Vanadium Low 1 1 

1Refer to Figure C-1 in the BERA Work Plan for approximate sample locations; actual locations may be adjusted in the field based upon field observations.  
2Refer to Section 9.2.4 of the QAPP for sampling procedures. 
*Earthworms may be collected in lieu of terrestrial invertebrates; refer to Section 9.2.4 of the QAPP for details.  If earthworms are collected, the sample ID scheme will utilize “EW” in place of 
“TI”. 
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9.1 Sampling Procedures and Requirements 
 
This section provides an overview of how samples will be collected.  The selected sampling 
procedures will ensure that representative samples are collected in a consistent manner, that 
contamination is not introduced during collection, and all required sample media/matrices at 
proposed sample locations and properly preserved volumes are collected in order to meet PQOs. 
 
9.2 Sampling Procedures 
 
Details on sampling procedures which will be utilized during sampling are discussed below.   
 
Sample locations (soil, sediment, and surface water samples) will be horizontally located in the 
field based on proposed sample locations using GPS procedures.  Labeled stakes or pin flags will 
be placed in the ground to mark the sample locations.   
 
In paved areas, the asphalt or concrete will be cored prior to advancing the sampling tools.  If 
refusal is encountered during borehole advancement or insufficient volume is obtained, the field 
team will step out approximately 5 feet from the first borehole location to permit the collection 
of the samples from the desired intervals. 
 
The sample locations, appropriate number, size, and type of sample containers to be used for 
collection of all field samples and field QC samples are detailed on Worksheets #18-1 through 
18-7, and 19. 
 
9.2.1 Surface Soil Sampling 
 
Surficial soil samples will be collected across the Site at pre-determined locations based on 
historical data in order to address data gaps and develop a sufficient database to support the risk 
assessments.  Depending on the sample location, the soil samples will be analyzed for VOCs, 
TAL metals, vanadium, total chromium, hexavalent chromium, pH, and/or ORP. 
 
At each sample location, surface debris (e.g., leaves, vegetation, rocks) will be removed from the 
surface before sampling commences. Surface soil samples will be collected using 
decontaminated or dedicated sampling equipment (i.e., bucket augers or scoops) from the 
exposed ground surface to six inches below ground surface (bgs).  If gross contamination is 
observed, photographs will be taken to document the nature of the identified contamination.   
 
Once the bucket auger, split spoon or scoop (containing the soil sample) has been withdrawn 
from the subsurface, each sample will be screened with a properly calibrated PID (MiniRAE 
2000 or equivalent).  The probe will be positioned immediately above the exposed area to record 
PID measurements.  Surface soils to be analyzed for VOCs will be collected from the 
undisturbed sample from the 0.5-1 ft interval.  When soil samples are collected for VOC 
analysis, a split spoon, macro liner or similar coring device will be used.  The soil sample will be 
collected from the 0 to 12-inch interval for TAL metals, vanadium, pH, ORP and/or hexavalent 
chromium analyses, depending on the location.   
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Following this, an EnCore® sampler (one-time-use volumetric sampling and storage device) will 
be used to collect the sample for VOC analysis. During sample collection, the EnCore® sampler 
will be removed from the resealable foil package and placed into the EnCore® T -shaped handle. 
Prior to sample collection, the sampler must confirm that the plunger bottom is flush with the 
bottom of the coring body. The EnCore® handle is then used to push the EnCore® sampler 
directly into the soil matrix (of the selected 0.5 ft interval) and locked once the sample has been 
collected. The EnCore® sampler will be removed from the handle, capped, and placed back into 
the foil package. The foil package will be labeled and placed in a cooler on ice for transport to 
the laboratory. The laboratory will extrude the soil sample from the EnCore® sampler and 
preserve it within 48 hours of sample collection. Following sample collection, the EnCore® T-
handle will be decontaminated for reuse at the next sample location. 
 
Soil from the 0-12 inch depth interval will be collected for TAL metals, vanadium, total 
chromium, pH, ORP and/or hexavalent chromium analyses and will be homogenized in a 
decontaminated stainless steel bowl with a decontaminated stainless steel spoon.  Once the 
sample has been homogenized, the sample will be transferred directly into the sample containers. 
Once the sample has been transferred into the appropriate containers, the bottles will be capped 
and, if necessary, the outside of the bottle wiped with a clean paper towel to remove excess soil. 
The sample containers will be labeled and placed in a cooler on ice for transport to the 
laboratory.  The soil sample analyses along the property lines (SB-95 thru SB-97, SB-104 and 
SB-105) will be performed on an expedited turnaround (3-5 days).  Based on these results, the 
Project Manager, in conjunction with EPA, will determine if additional horizontal delineation is 
necessary and direct the sampling team accordingly.  Flow Diagram A-1 summarizes the sample 
collection protocol for surface soil sampling.   
 
The soil will be classified using a modified Burmeister Classification System. Soil logs will be 
completed after sample collection to minimize losses due to volatilization and potential cross 
contamination due to excessive handling of the soil. Disposable gloves will be changed between 
each sample location. Care will be taken to minimize contact of disposable gloves with soil to be 
sent for laboratory analysis.  
 
The aforementioned sampling procedure is summarized into the following step-by-step guidance: 
 

1. Locate the sample location via the pre-determined GPS coordinates.  Mark the location 
with a pin flag or wooden stake painted with a high visibility color. 

 
2. Clear surface debris from the sampling location. 
 
3. Using a bucket auger, split spoon, macro liner or sampling scoop, collect a soil sample 

down to a depth of 6 inches. 
 
4. Screen the soil with a PID.  Record PID readings in the field logbook. 
 
5. Prior to collecting the VOC sample from the 0.5-1 ft interval, hold the coring body of 

the EnCore® sampler, and push the plunger rod down until the small o-ring rests 
against the tabs. This will assure that the plunger moves freely. 
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6. Depress locking level on EnCore® T -handle. Place coring body - plunger end first - 

into open end of T -handle, aligning the two slots on the coring body with the two 
locking pins in the T-handle. Twist coring body clockwise to lock pins in slots. Double 
check that sampler is locked in place prior to use. 

 
7. To collect soil sample, turn T-handle such that "T" is up and coring body is down. This 

positions plunger bottom flush with the bottom of the coring body; double check that 
plunger bottom is in position. 

 
8. Using T-handle, push the EnCore® sampler into the soil until coring body is 

completely full. When full, the small o-ring will be centered in the T-handle viewing 
hole. 

 
9. Remove sampler from soil. Wipe any excess soil from the exterior of the coring body. 
 
10. Cap coring body while it is still on T-handle. Push cap over flat area of ridge. Push and 

twist cap to lock in place - cap must be seated over coring body ridges to seal sampler. 
 
11. Remove capped EnCore® sampler by depressing the locking lever on the T-handle 

while twisting and pulling sampler from T-handle. 
 
12. Lock plunger by rotating extended plunger rod fully counter-clockwise until wings rest 

firmly against tabs. 
 
13. Attach a completed label (provided with the EnCore® sampler in the bag) to the cap on 

the coring body container. Place sampler in zipper bag provided, and seal bag. 
 
14. Place initialed custody seal(s) over the top of the closed EnCore® bag, in such a 

manner that the bag cannot be opened (even partially); two or more custody seals may 
be needed. 

 
15. Attach a completed sample tag to the bag, using tape or other method, provided that the 

sample tag is securely fastened to the bag and will not become dislodged in transit. 
 

16. Collect an additional aliquot of soil from each sample location in a separate jar, for 
percent moisture determination by the laboratory. 

 
17. Soil from the 0 to 12 inches bgs depth interval will be homogenized in a 

decontaminated, stainless steel bowl or a disposable aluminum pie pan with a 
decontaminated stainless steel spoon. Once the sample has been homogenized, the 
sample will be transferred directly into the sample containers for TAL metals, 
vanadium, pH, ORP and/or hexavalent chromium analyses, depending on the location. 
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Flow Diagram A-1 Surface Soil Sampling Protocol 
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Flow Diagram A-1 
Surface Soil Samplin g Protocol 
Shieldalloy Mel."lllurgical Corporation 

Newfield, New Jersey 

Us·e a bucket hand auger, macro liner or scoop to ret rieve soil 

• Collect soil sample from the 0-1 feet depth interval below 

surface, concrete slab or asphalt pavement. Collect VOC sample 

from the 0.5-1 ft depth interval below surface • 

• 
Soil from the 0-1 ft depth interval should be homogenized in a 

Stainless Steel Bowl or disposable aluminum pie pan 

• 
Characterize soil (Burmeister) 

J. 
Submit sample to laboratory I 

J. 

Note on sample chain-of-custody 

Expedite analysis of surface soil sample 

• ... 
If results for surface soil sample Exceed the EPA 

If results for surface soil samples Do Not Exceed 
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perimeter has been delineated and no further 
EPA will determine if additional sampling is 
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18. Classify soil using a modified Burmeister Classification System. Lithologic descriptions 

should be recorded in the field logbook. 
 

19. Complete sampling labels on each container, cover label with clear packing tape, and 
place the samples in coolers for shipment and chill to 4°C. 

 
20. Complete sample logs, custody seals, and chain-of-custody forms. 

 
21. Soil sampling details should be recorded in a field logbook. 

 
22. Initiate decontamination procedures on sampling equipment. 

 
9.2.2 Subsurface Soil Sampling 
 
Soil borings will be advanced at the former Manpro-Vibra Degreasing Unit and the former 
Basins B9 and B10 using a direct-push Geoprobe rig or hollow stem auger rig.  Continuous soil 
samples will be collected from each boring from ground surface to the water table.  Soil samples 
will be collected using decontaminated or dedicated sampling equipment (i.e., liners, split spoon 
sampler or equivalent soil coring tool). 
 
Once the core sampler (containing the soil sample) has been withdrawn from the subsurface, the 
liner (or split spoon) will be placed on a table covered with plastic sheeting. Once the liner (or 
split spoon) is opened, each soil core will be screened with a properly calibrated PID (MiniRAE 
2000 or equivalent) or FID (photovac MicroFID or equivalent). High humidity (or excess soil 
moisture) can interfere with the performance of a PID. Therefore, if these conditions are 
encountered, an FID should be used to conduct the soil screening. A decontaminated stainless 
steel spoon or knife will be used to make a longitudinal score deep along the length of the soil 
core to disturb the soil surface. The probe will be positioned immediately above the exposed, 
lateral scoring area to record PID/FID measurements in 6-inch intervals to determine the 
appropriate sample location. Based on the field screening with the PID/FID, the 6-inch depth 
interval of soil that displays the highest PID/FID readings or other evidence of impact (staining, 
sheens, etc.) will be selected for laboratory analysis within a given soil core depth interval.  In 
the event that no PID/FID readings detected above background or other evidence of impact 
(staining, sheens, etc) are identified, the soil sample will be collected from the 6-inch interval 
above the water table.  If evidence of contamination exists, an additional sample will be collected 
for vertical delineation.  The subsurface soil samples from the Manpro-Vibra Degreasing Unit 
will be analyzed for TCL VOCs only and the subsurface soil samples from the Former Lagoons 
Area will be analyzed for TCL VOCs, vanadium, hexavalent chromium, pH, and/or ORP. 
 
The analysis of VOCs for subsurface soil samples with evidence of contamination will be 
performed on an expedited turnaround (3-5 days) by the laboratory for the first depth interval.  
The expedited turnaround of sampling results will facilitate active decision-making in the field to 
rapidly delineate the horizontal and vertical extent of site contamination. Based on these 
expedited results, the Project Manager or Field Team Manager will direct the laboratory to either 
analyze or discard the soil samples temporarily archived. The Project Manager, in conjunction 
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with EPA, will also determine if additional horizontal or vertical delineation borings are 
necessary and direct the sampling team accordingly. 
 
Flow Diagram A-2 summarizes the sample collection protocol for the subsurface soil sampling.  
 
For simplicity, the aforementioned sampling procedure is summarized into the following step-
by-step guidance: 
 

1. Clear surface debris from the sampling location. 
 

2. Collect continuous soil samples with liners, split spoon or coring device to the water 
table.  Withdraw and carefully open liner or split spoon. 

 
3. Score the soil with a knife longitudinally and screen the exposed soil with a PID/FID in 

6-inch increments. PID/FID readings should be recorded in a field logbook. 
 

4. Sample the 6-inch zone displaying the highest PID/FID reading (or soil displaying 
staining, sheens) for volatile organic analysis using an EnCore® sampler.  If no PID/FID 
readings are observed or evidence of impact, the sample should be collected from the 0.5 
foot interval above the water table.  PID/FID readings should be recorded in a field 
logbook. 

 
5. Prior to collecting the sample, hold the coring body of the EnCore® sampler, and push 

the plunger rod down until the small o-ring rests against the tabs. This will assure that the 
plunger moves freely. 

 
6. Depress locking level on EnCore® T -handle. Place coring body - plunger end first - into 

open end of T -handle, aligning the two slots on the coring body with the two locking 
pins in the T-handle. Twist coring body clockwise to lock pins in slots. Double check that 
sampler is locked in place prior to use. 

 
7. To collect soil sample, turn T-handle such that "T" is up and coring body is down. This 

positions plunger bottom flush with the bottom of the coring body; double check that 
plunger bottom is in position. 

 
8. Using T-handle, push the EnCore® sampler into the soil until coring body is completely 

full. When full, the small o-ring will be centered in the T-handle viewing hole. 
 

9. Remove sampler from soil. Wipe any excess soil from the exterior of the coring body. 
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Flow Diagram A-2 Subsurface Soil Sampling Protocol 
 

Flow Dia~ram A-2 
Subsurface Soil Sampling Protocol 

Shieldalloy Ml.'taUurgical Corporation 
Newfield, New .Te1·sey 

Sample CQIIection Fmm 

Depth Intervals: Continuous soil samples to the water table 
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Retrieve soil core from macro liner or split 

spoon 

• Disturb (Score) soil core longitudinally and 

2 screen disturbed soil in 0.5-foot increments 

w ith PID or FlO 

• • If NO PID/FID readings above background If PID/FID readings above background 

Collect soil sample f rom the 0.5-foot interval 
Collect sample from the 0.5-foot interval 

above the water table 
displaying the highest PID reading or greatest 

impact (i.e. stain ing, sheens) 

3 

... 
4 

Collect contingency sample at a deeper interval, 

as long as the sample with the highest PID/FID 

reading or greatest impact was not collected 

within 2 feet of the water table . 

... 
5 

A) Record PID/FID measurment A) Record PID/FID measurment 

B) Characterize soil (Burmeister) B) Characterize soil (Burmeister) 

• ... 
Submit sample to laboratory Submit samples to laboratory 

... 
Laboratory Results Note on chain of custody - Expedite analysis of 

6 Expedited Turnaround sample with the highest PID/FID read ing or 

greatest impact. Contingency samples w ill be 

placed on hold 

• 
If results Do Not exceed the EPA screening If results exceed the EPA screening levels or 

7 levels or NJDEP NRDCSRS, lab will be directed NJDEP NRDCSRS, lab will be directed to analyze 

to discard contingency sample contingency sample 

... 
If results for contingency sample exceed the 

EPA screening levels or NJDEP NRDCSRS, TRC 

and EPA will determine if additional sampling is 
8 

requ ired 
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10. Cap coring body while it is still on T-handle. Push cap over flat area of ridge. Push and 
twist cap to lock in place - cap must be seated over coring body ridges to seal sampler. 

 
11. Remove capped EnCore® sampler by depressing the locking lever on the T-handle while 

twisting and pulling sampler from T-handle. 
 

12. Lock plunger by rotating extended plunger rod fully counter-clockwise until wings rest 
firmly against tabs. 

 
13. Attach a completed label (provided with the EnCore® sampler in the bag) to the cap on 

the coring body container. Place sampler in zipper bag provided, and seal bag. 
 

14. Place initialed custody seal(s) over the top of the closed EnCore® bag, in such a manner 
that the bag cannot be opened (even partially); two or more custody seals may be needed. 

 
15. Attach a completed sample tag to the bag, using tape or other method, provided that the 

sample tag is securely fastened to the bag and will not become dislodged in transit. 
 

16. Collect an additional aliquot of soil from each sample location in a separate jar, for 
percent moisture determination by the laboratory. 

 
17. Classify soil using a modified Burmeister Classification System. Lithologic descriptions 

should be recorded in the field logbook. 
 

18. The remaining soil in the liner or split spoon from the target interval should be 
homogenized in a decontaminated, stainless steel bowl or disposable aluminum pie pan. 
Once the sample has been homogenized, the sample will be transferred directly into the 
sample containers for vanadium, pH, ORP and/or hexavalent chromium analyses, 
depending on the location. 

 
19. Complete sampling labels on each container and place the analytical samples in coolers 

for shipment and chill to 4°C. 
 

20. Complete sample logs, custody seals, and chain of custody forms. 
 

21. Record the soil sampling details in the field logbook. 
 

22. Return excess soil material to the borehole and place wooden stake to mark the location. 
 

23. Initiate decontamination procedures on sampling equipment. 
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9.2.3 Sediment and Surface Water Sampling 
 
The objective of the sediment and surface water sampling program is to obtain a current 
representation of the aquatic environment conditions in the Hudson Branch, Burnt Mill Pond, 
Burnt Mill Branch, and in the on-site impoundment that discharges to the Hudson Branch.  In 
addition, sediment and surface water sampling is being conducted to delineate the extent of 
contamination in the Hudson Branch and Burnt Mill Pond and to assess background conditions.  
Prior to sample collection, a GPS unit will be used to relocate sediment and surface water sample 
locations. 
 
The samples will be collected sequentially beginning at the most downstream location and 
ending with the upstream location, to eliminate the potential for cross-contamination between 
sampling locations and ensure sample quality. 
 

9.2.3.1 Sampling Locations 
 
Sample locations are summarized on Worksheet #18-2.  Sample locations are indicated in Figure 
17 of the RI Work Plan.  Dry weather conditions will be targeted for sediment sampling.  
Therefore, select surface water locations in the upper reaches of the Hudson Branch may be dry.  
If a surface water location is dry, a sample will not be collected. 
 

9.2.3.2 Surface Water Sampling Procedure 
 
At each location, the surface water will be collected first, followed by collection of the sediment 
samples.  Surface water samples will be collected spatially and temporally with sediment 
samples.  The sampling device (open mouth container) will be fully submerged (beneath the air-
water interface) and located directly above the sediment bed, pointing the open mouth of the 
container upstream. Once the sample has been collected, the liquid sample will be transferred 
directly into the pre-preserved sample bottles. The pre-preserved sample containers will be 
labeled and placed in a cooler on ice to await transport to the laboratory. The surface water 
samples will be analyzed for TCL VOCs, TAL metals (total and dissolved), hexavalent 
chromium (total and dissolved), and total hardness. Water quality measurements (including 
temperature, pH, redox potential, turbidity, salinity, conductivity and dissolved oxygen) will be 
subsequently collected using field instrumentation (Horiba® water quality meter or equivalent). 
The sample location and field measurements will be recorded in a field logbook.  A flow meter 
(global water flow probe or other equivalent digital water velocity meter) will also be utilized to 
measure the stream flow within the mid-point of the stream channel.  Finally, the sample location 
will be photographed, flagged and the physical characteristics (width, depth, flow) of the stream 
sampling location will be recorded in the field logbook. 
 

9.2.3.3 Sediment and Stream Bank Soil Sampling Procedure 
 
The sediment samples will be retrieved using a decontaminated 4-inch diameter PVC pipe that 
will be driven into the sediment to a pre-determined depth based on Worksheet #18-2.  At a  

R2-0000508



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  9-34 
 

L2011-116_092111.doc  

Flow Diagram A-3 Sediment/Soil Sampling Protocol 
 

Flow Diagram A-3 
Sediment/Soil Sampling Protocol 

Shieldalloy Metallurgical Corporation 
Newfield, New Jersey 

Sediment/Soil Sample Collection From 
Pre-Determinated Depth Intervals: 0- 0.5 ft or 1.5- 2 ft 

1 
Retrieve samples with a hand auger, scoop, 

core sampler or stainless steel spoons 

' Collect sediment/soil samples from pre-

2 determined depth intervals (i.e., 0- 0.5 ft or 

1.5- 2ft) for laboratory analysis 

' 
3 Record observations on the field notebook 

' Submit samples to laboratory 

Laboratory Results 

4 Normal Turnaround 

1 1 
If results Do Not exceed the EPA screening 

If results exceed the EPA screening levels or 
levels or NJDEP screen ing criteria, no 

NJDEP screening criteria, TRC and EPA will 
additional samples or analysis will be 

determine if additional sampli ng is required 
required 

5 
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minimum, the pipe will be driven 0.5-foot deeper than the deepest sample interval, if practicable.  
Prior to installation, the pre-determined depth will be marked on the outside of the PVC piping 
so as to provide a visual reference during installation.  Note that this depth will be modified as 
necessary (e.g., increased) to account for standing water.  Sediment samples will be collected 
within the pipe using decontaminated stainless steel hand augers or a sediment core sampler.  
The technique will allow for the collection of sediment samples with minimal collapse of the 
borehole, as the PVC pipe will impede the influx of water.  Flow Diagram A-3 summarizes the 
sample collection protocol for the sediment sampling. 
 
At locations for transects, stream bank samples will be collected from the 0.5-foot depth interval 
below surface.  The stream bank samples will be collected using decontaminated or dedicated 
sampling equipment (i.e., hand augers, scoops, core samplers or stainless steel spoons).   
 
A transect cross section for collection of surface water, sediment and soil samples is provided 
below. 
 

 
Not to Scale 

 
 
The contents from each auger, scoop, or stainless steel spoon will be placed into a dedicated 
stainless steel bowl or disposable aluminum pie pan and homogenized.  The sediment samples 
will be geologically logged for grain size, color, texture, consistency and other physical 
parameters (e.g., stains, odors, etc.) and the observations will be recorded in the field logbook.  
Once homogenized, the sample will be transferred into the appropriate sample containers.  Any 
excess liquid present with the sediment sample will be placed in the sample container. 
Decantation of excess liquids may promote the loss of water-soluble-compounds present in the 
sediment.  If the sample is collected properly, any liquid that makes it into the bottle will be 
representative of the sediment conditions.  The sample containers will be labeled and placed in a 
cooler on ice to await transport to the laboratory.  The sediment samples will be analyzed for 
TCL SVOCs, TCL pesticides, PCB Aroclors, TAL metals, TOC, pH, and particle grain size 
distribution. TOC and particle grain size are included as indicators of contaminant bioavailability 
and the depositional nature of the sediments. 
 
All analyses of sediment and stream bank soil samples will be performed on normal turnaround 
by the laboratory.  Based on these results, the Project Manager, in conjunction with EPA, will 
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determine if additional horizontal and/or vertical delineation are necessary and direct the 
sampling team accordingly. 
 
The field samplers will complete sample logs, labels, custody seals, and chain-of-custody forms 
and record all sampling details in the field logbook.  The sediment sample locations are subject 
to field adjustment, based on site conditions and observations made at the time of sample 
collection.  Decisions regarding final sample locations may be based on accessibility restrictions, 
discharge points, sediment depositional zones and other factors that may be encountered or 
observed during the field sampling. 
 
The sediment sample locations will be photographed, flagged and the physical characteristics 
(width and depth, flow) of the stream sampling location will be recorded in the field logbook. 
 
9.2.4 Aquatic Vegetation, Aquatic Invertebrate and Terrestrial Invertebrate Sampling:  

BERA 
 
Invertebrate samples will be collected at each sampling location and will include representative 
species present.  Each terrestrial invertebrate sample will be co-located with surface soil 
sampling locations.  Each aquatic vegetation and aquatic invertebrate sample will be co-located 
with sediment sampling locations.  Invertebrates and vegetation should be collected as close as 
possible to the surface soil or sediment sampling location initially with sampling extending 
radially from the soil/sediment sample until sufficient invertebrate mass is collected.  An attempt 
will be made to get a minimum of 10 grams at each location.  Terrestrial invertebrates can be 
collected by searching under rocks, debris and by sweeping vegetation with a heavy-duty sweep 
net.  Any vegetation and terrestrial invertebrates retained for sampling should be free of loose 
soil, sediment and detritus.  Samples should be placed into glass jars. 
 
In the event that a sufficient mass of terrestrial invertebrate tissue cannot be collected at a 
particular area of concern, then a laboratory-based bioaccumulation study from soil to 
earthworms will be undertaken.  The laboratory bioaccumulation study involves placing 
earthworms (Eisenia foetida) into soil samples collected from the Site for a period of 28 days.  
The earthworm bioaccumulation test will follow ASTM D1676-97 guidelines.  After the 
exposure period is complete, earthworms are analyzed for the metals of concern.  These results 
are then compared to the soil sampling results to determine appropriate site-specific 
bioaccumulation factors. 
 
Each sample should be labeled with the sample location and date of collection.  A field notebook 
should record invertebrate types collected at the sampling location and their relative percent 
contribution to the sample.  Invertebrates should be identified in the field to the lowest 
practicable taxon.  Samples should be placed on ice in a cooler. 
 
9.2.5 Investigation Derived Waste Sampling 
 
Investigation derived waste (IDW) residuals will be containerized and sampled to make a 
hazardous waste determination.  Following generation, the IDW will be containerized and staged 
adjacent and south of the treatment plan to await characterization.  Based on the sampling results 
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and consultation with the EPA Remedial Project Manager, a subsequent determination shall be 
made whether IDW can be placed on-site.  
 
Personnel directly involved in equipment decontamination will wear appropriate protective 
clothing, as stated in the HASP. Used personal protective equipment (PPE) and any gross solids 
removed from the equipment during the physical removal process shall be stored in a drum.  The 
soap and water liquid wastes will also be stored in an appropriate drum or container.  The diluted 
acid rinsate will be stored in an appropriate container or neutralized with a base and then placed 
in an appropriate drum.   The solvent rinse wastewater shall be placed into an appropriate 
container or drum.  The final rinse wastewater shall be emptied onto the ground.   
 
All waste handling will be conducted in accordance with all applicable federal and state 
regulations.  The containers used to store IDW will be new USDOT-approved drums classified 
as 1A1/Y 340/S (or equivalent lined with a 6-millimeter liner).  
 
9.3 Cleaning and Decontamination of Personnel, Equipment and Sample Containers 
 
This section describes the procedures for the initial cleaning of sample equipment and 
subsequent decontamination procedures that will be followed during each sampling event.  
Cleaning/decontamination procedures apply to all equipment that come in contact with a sample.   
 
Decontamination will be conducted in accordance with the NJDEP Field Sampling Procedures 
Manual (2005) and EPA's August 11, 1994 SOP No. 2006, “Sampling Equipment 
Decontamination”.  Proper decontamination is required for all personnel before leaving the site. 
A decontamination area shall be designated within the Contamination Reduction Zone prior to 
the implementation of field activities and shall be cordoned off to restrict unauthorized 
personnel.  The decontamination will be accomplished through a systematic procedure of 
cleaning and removing PPE. Contaminants can adhere to the surface of PPE or permeate PPE 
material.  It is important to avoid bodily contact with contaminated material, and to prevent 
contamination of the Support Zone.  All contaminated material that becomes attached to clothing 
or equipment must be removed and/or neutralized in either the Exclusion Zone or the 
Contamination Reduction Zone.  PPE decontamination will include the following: washing of 
boots (or the removal and disposal of boot covers); washing, removal and disposal of disposable 
coveralls (or protective suits); removal and disposal of outer and inner gloves and finally, 
washing of hands, arms and face prior to leaving the site. Disposable PPE will be carefully 
removed and placed in plastic bags and sealed. When reusable PPE is worn, it must be 
decontaminated on site.  After cleaning, the reusable PPE will be sealed in plastic bags for return 
shipment. 
 
All non-disposable equipment involved in field sampling activities will be decontaminated prior 
to and after sampling. Equipment leaving the Site will also be decontaminated.  Alconox and 
water wash will be used to remove all visible particulate matter and residual oils and grease.  
This may be preceded by using high pressure water or steam to facilitate residual removals. All 
heavy equipment (e.g., backhoe) will be steam cleaned prior to and after use.  
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In general, soil sediment, and invertebrate/vegetation sampling equipment will be 
decontaminated using the following procedure: 
 
 Laboratory grade glassware detergent plus tap water wash 
 Generous tap water rinse 
 Distilled deionized (ASTM Type II) water rinse 
 10% nitric acid rinse (trace metal or higher grade HNO3 diluted with distilled and deionized 

[ASTM type II] H2O) 
 Distilled and deionized (ASTM Type II) water rinse 
 Acetone (pesticide grade) rinse (if sample is analyzed for organics) 
 Total air dry 
 Distilled and deionized (ASTM Type II) water rinse 
 
Pre-cleaned bottles will be used for all sampling procedures.  These bottles will be supplied by 
an external vendor.  The certificates of cleanliness will be kept in project files located at the TRC 
Environmental office in Philadelphia, PA. 
The following table represents a complete list of all equipment that will come in contact with 
each sample for each medium/matrix. 
 

Equipment 

Matrices 

Sediment2 Soil3 

Stainless steel hand augers1 X X 

Stainless steel scoops1 X X 

Stainless steel spoon1 X X 

Encore® T-handle  X 

Stainless steel bowl1 X X 

Aluminum pie pan X X 

Bucket augers  X 
1 Plastic may be used instead of stainless steel if collecting samples for inorganics only. 
2 Equipment used for sediment samples will also be used for aquatic vegetation and aquatic 
invertebrates. 
3 Equipment used for surface soil samples will also be used for terrestrial invertebrates. 

 
9.4 Field Equipment 
 
9.4.1 Field Equipment Calibration 
 
No field sampling equipment calibration is anticipated for this program. 
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9.4.2 Field Equipment, Maintenance, Testing, and Inspection Requirements 
 
The field equipment preventative maintenance program is designed to ensure the effective 
completion of the sampling effort and to minimize equipment downtime.  The maintenance 
responsibilities for field equipment will be assigned to the TRC Field Team Manager.  Field 
personnel will be responsible for daily field checks and for reporting any problems with the 
equipment.  The maintenance schedule will follow the manufacturer’s recommendations.  Field 
personnel will also be responsible for ensuring that critical parts are included with the field 
equipment.  Critical spare parts will be immediately available to reduce potential downtime.  The 
inventory will primarily contain parts that are subject to frequent failure, have limited useful 
lifetimes, and/or cannot be obtained in a timely manner.  Backup equipment will be available 
within 1-day shipment to avoid delays in the field schedule.  
 
9.5 Field Analytical Method Requirements 
 
This section describes the analytical techniques that will be used in the field to generate 
screening data. 
 
9.5.1 Field Analytical Methods and SOPs 
 
Methods applicable to field analyses for this investigation are summarized in Worksheet #23.   
 
9.5.2 Field Analytical Instrument Calibration 
 
Worksheet #22 provides information relative to the calibration of all field instruments.   
 
All materials, including standards or standard solutions, will be dated upon receipt, and will be 
identified by material name, lot number, purity or concentration, supplier, recipient’s name, and 
expiration date.  All materials must be National Institute of Standard and Technology (NIST)-
traceable reference materials. 
 

9.5.2.1 Organic Vapor Detection Instrument 
 
An FID or PID will be used for VOC screening of soil samples.  Prior to daily field operations, 
the instrument will be checked for electronic calibration and adjusted as necessary.  A 100 ppmV 
methane standard (for the FID) and a 100 ppmV isobutylene standard (for the PID) will be used 
for establishing instrument settings.  If non-compliant instrument performance is noted, the 
instrument will be checked following the manufacturer’s troubleshooting procedures.  
Instrument-specific calibration and maintenance (if needed) and records will be stored by the 
TRC Field Team Manager. 
 

9.5.2.2 pH/Conductivity/Temperature/DO/ORP/Trubidity/Salinity Measurements 
 
A Horiba® water quality meter, or equivalent, equipped with an in-line flow-through cell for 
continuous monitoring, will be utilized to determine pH, temperature, conductivity, dissolved 
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oxygen (DO), salinity and ORP measurements in conjunction with water quality sample 
collection. The Lamotte 2020 Turbidimeter, or equivalent, will be used to determine turbidity in 
conjunction with water quality sample collection.  
 
The instruments will be calibrated prior to each day's operation using NIST-traceable reference 
materials and when the instrument exhibits erratic readings. Calibration data including reference 
material and dates of reference material preparation and expiration, and the true value observed 
will be recorded in the field logbook.  
 
If calibration verification standard recovery is determined to be outside the acceptance criteria, 
the specific probe will be reconditioned and recalibrated or replaced.  
 
9.5.3 Field Analytical Instrument/Equipment Maintenance, Testing and Inspection 

Requirements 
 
This section describes the procedures and documentation activities that will be performed to 
ensure that all field analytical instrumentation and equipment are available and in working order 
when needed.  Worksheet #22 summarizes the field analytical instrument maintenance, testing, 
and inspection requirements.  Instrument maintenance logs must be kept and instrumentation 
must be checked prior to use.  The field instrument preventative maintenance program is 
designed to ensure the effective completion of the sampling effort and to minimize instrument 
downtime.  The maintenance responsibilities for field instruments will be assigned to the TRC 
Field Team Manager.  Field personnel will be responsible for daily field checks and calibrations 
and for reporting any problems with the instruments.  The maintenance schedule will follow the 
manufacturer’s recommendations.  Field personnel will also be responsible for ensuring that 
critical parts are included with the field instruments.  Critical spare parts will be immediately 
available to reduce potential downtime.  The inventory will primarily contain parts that are 
subject to frequent failure, have limited useful lifetimes, and/or cannot be obtained in a timely 
manner. 
 
Backup instruments and equipment will be available within 1-day shipment to avoid delays in 
the field schedule.  
 
9.5.4 Field Analytical Inspection and Acceptance Requirements for Supplies/Sample 

Containers 
 
Critical supplies and sample containers will be inspected in the following manner. 
 

Critical Supplies and 
Consumables 

Inspection Requirements  
and Acceptance Criteria 

Responsible 
Individual 

Sample bottles Visually inspected upon receipt for cracks, breakage, 
cleanliness.  Must be accompanied by certificate of 
analysis. 

Field Team 
Manager 

Chemicals and Visually inspected for proper labeling, expiration Field Team 
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Critical Supplies and 
Consumables 

Inspection Requirements  
and Acceptance Criteria 

Responsible 
Individual 

reagents dates, appropriate grade 

Record lot numbers of reagents used for calibration. 

Manager 

 
Supplies and consumables not meeting acceptance criteria will result in the initiation of the 
appropriate corrective action.  Corrective measures may include notification of vendor and 
subsequent replacement of defective or inappropriate materials.  All actions will be documented 
in the project files. 
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QAPP Worksheet #19 

Analytical SOP Requirements Table 

Matrix Analytical Group Conc.  
Level 

Analytical and 
Preparation 

Method/ SOP  
Reference1 

Sample Volume Containers 
(Number, size 

and type) 

Preservation 
Requirements (chemical, 

temperature,  light 
protected) 

Maximum Holding Time 
(preparation/ 

analysis) 

Soil TCL VOCs High L-1 2 x 5g 2 x 5g EnCore® 
samplers 

Sealed in EnCore® bag; 
Cool, 4ºC 

48 hours to extract in 5 mL 
methanol; 14 days to analysis 

Soil TCL SVOCs Low L-2 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC 14 days to extraction; 40 days 
from extraction to analysis 

Soil TCL Pesticides Low L-3 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC 14 days to extraction; 40 days 
from extraction to analysis 

Soil PCB Aroclors Low L-4 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC 14 days to extraction; 40 days 
from extraction to analysis 

Soil TAL Metals Low L-5 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC Mercury: 28 days to analysis 
Other metals: 180 days to 
analysis  

Soil  Vanadium and 
Chromium 

Low L-5 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC 180 days to analysis 

Soil pH NA L-9 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC 48 hours to analysis 

Soil  ORP NA L-11 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC 48 hours to analysis 

Soil  Hexavalent Chromium Low  L-10 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC 30 days to digestion; 7 days 
from digestion to analysis 

Surface Water TCL VOCs Low L-1 3 x 40 mL 3 x 40 mL 
VOA vials 

HC1 to pH <2; 

Cool, 4ºC 

14 days to analysis 

Surface Water TAL Metals 

(total and dissolved) 

Low L-5 1 x 500 mL 1 x 500 mL 
polyethylene 
bottle 

HNO3 to pH <2; 

Cool, 4ºC 

Mercury: 28 days to analysis 

Other Metals: 180 days to 
analysis 
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QAPP Worksheet #19 

Analytical SOP Requirements Table 

Matrix Analytical Group Conc.  
Level 

Analytical and 
Preparation 

Method/ SOP  
Reference1 

Sample Volume Containers 
(Number, size 

and type) 

Preservation 
Requirements (chemical, 

temperature,  light 
protected) 

Maximum Holding Time 
(preparation/ 

analysis) 

Surface Water Aluminum, Cadmium, 
Cobalt, Copper, Selenium, 

Vanadium (total and 
dissolved) 

Low L-8 1 x 500 mL 1 x 500 mL 
polyethylene 
bottle 

HNO3 to pH <2; 

Cool, 4ºC 

180 days to analysis 

Surface Water Hexavalent Chromium 

(total and dissolved) 

Low L-10 1 x 1 L 1 x 1 L 
polyethylene 

pH > 12 with NaOH; Cool, 
4ºC 

24 hours to analysis 

Surface Water Hardness Low L-12 1 x 500 mL 1 x 500 mL 
polyethylene 
bottle 

HNO3 to pH <2; 

Cool, 4ºC 

180 days to analysis 

Sediment TCL SVOCs Low L-2 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC 14 days to extraction; 40 days 
from extraction to analysis 

Sediment TCL Pesticides Low L-3 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC 14 days to extraction; 40 days 
from extraction to analysis 

Sediment PCB Aroclors Low L-4 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC 14 days to extraction; 40 days 
from extraction to analysis 

Sediment Total Organic Carbon NA L-6 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC 14 days to analysis 

Sediment TAL Metals Low L-5 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC Mercury: 28 days to analysis 
Other metals: 180 days to 
analysis 

Sediment Grain Size NA L-7 1 x 8 oz. 1 x 8 oz. clear 
wide mouth glass 

None None 

Sediment  pH NA L-9 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC 48 hours to analysis 
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QAPP Worksheet #19 

Analytical SOP Requirements Table 

Matrix Analytical Group Conc.  
Level 

Analytical and 
Preparation 

Method/ SOP  
Reference1 

Sample Volume Containers 
(Number, size 

and type) 

Preservation 
Requirements (chemical, 

temperature,  light 
protected) 

Maximum Holding Time 
(preparation/ 

analysis) 

Tissue 
(aquatic 

vegetation, 
aquatic 

invertebrate, 
terrestrial 

invertebrate) 

Metals Low L-8, L-13 1 x 4 oz 1 x 4 oz. glass 
bottle  

Cool, 4ºC Mercury: 28 days to analysis 
Other metals: 180 days to 
analysis 

 

NA – Not applicable 
1Laboratory SOPs are included in Appendix E. 
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QAPP Worksheet #20-1:  Soil: RI 

 
 

Field and Quality Control Sample Summary Table 

Matrix Analytical Group 
Conc. 
Level 

Analytical Method/ 
SOP Reference 

No. of 
Samples 

No. of Field 
Duplicate 

Pairs 

Organic Inorganic 
No. of 
Trip 

Blanks 

No. of 
Bottle 
Blanks

No. of 
Equip. 
Blanks

No. of 
PE 

Samples

Total No. 
of 

Samples 
to Lab 

No. of 
MS 

No. of 
MSD

No. of 
Duplicates

No. of 
MS 

Soil TCL VOCs High L-1 15 2 2 2 0 0 0 0 0 0 21 

Soil TAL Metals Low L-5 19 1 0 0 2 2 0 0 1 0 25 

Soil pH NA L-9 28 2 0 0 2 0 0 0 0 0 32 

Soil Hexavalent 
Chromium Low L-10 24 1 0 0 1 1 0 0 1 0 28 

Soil Vanadium Low L-5 8 1 0 0 1 1 0 0 1 0 12 

Soil ORP NA L-11 24 1 0 0 1 0 0 0 0 0 26 
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QAPP Worksheet #20-2:  Sediment: RI 

 
 

Field and Quality Control Sample Summary Table 

Matrix Analytical Group 
Conc. 
Level 

Analytical Method/ 
SOP Reference 

No. of 
Samples 

No. of Field 
Duplicate 

Pairs 

Organic Inorganic 
No. of 
Trip 

Blanks 

No. of 
Bottle 
Blanks

No. of 
Equip. 
Blanks

No. of 
PE 

Samples

Total No. 
of 

Samples 
to Lab 

No. of 
MS 

No. of 
MSD

No. of 
Duplicates

No. of 
MS 

Sediment TCL SVOCs Low L-2 21 2 2 2 0 0 0 0 1 0 28 

Sediment TCL Pesticides Low L-3 21 2 2 2 0 0 0 0 1 0 28 

Sediment PCB Aroclors Low L-4 21 2 2 2 0 0 0 0 1 0 28 

Sediment TAL Metals Low L-5 27 2 0 0 2 2 0 0 2 0 35 

Sediment Total Organic 
Carbon 

NA 
L-6 27 2 0 0 2 2 0 0 0 0 33 

Sediment Grain Size NA L-7 27 2 0 0 0 0 0 0 0 0 29 

Sediment pH NA L-9 27 2 0 0 2 0 0 0 0 0 31 

 
NA-Not applicable 
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QAPP Worksheet #20-3:  Stream Bank Soil Samples: RI 

 
 

Field and Quality Control Sample Summary Table 

Matrix Analytical Group 
Conc. 
Level 

Analytical Method/ 
SOP Reference 

No. of 
Samples 

No. of Field 
Duplicate 

Pairs 

Organic Inorganic 
No. of 
Trip 

Blanks 

No. of 
Bottle 
Blanks

No. of 
Equip. 
Blanks

No. of 
PE 

Samples

Total No. 
of 

Samples 
to Lab 

No. of 
MS 

No. of 
MSD

No. of 
Duplicates

No. of 
MS 

Soil TCL SVOCs Low L-2 14 1 1 1 0 0 0 0 1 0 18 

Soil TCL Pesticides Low L-3 14 1 1 1 0 0 0 0 1 0 18 

Soil PCB Aroclors Low L-4 14 1 1 1 0 0 0 0 1 0 18 

Soil TAL Metals Low L-5 14 1 0 0 1 1 0 0 1 0 18 

Soil pH NA L-9 14 1 0 0 1 0 0 0 0 0 16 

Soil Hexavalent 
Chromium 

Low 
L-10 14 1 0 0 1 1 0 0 1 0 18 

Soil ORP NA L-11 14 1 0 0 0 0 0 0 0 0 15 

 
NA-Not applicable 
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QAPP Worksheet #20-4:  Surface Water: RI 

 
 

Field and Quality Control Sample Summary Table 

Matrix 
Analytical 

Group 
Conc. 
Level 

Analytical Method/ 
SOP Reference 

No. of 
Samples 

No. of 
Field 

Duplicate 
Pairs 

Organic Inorganic 
No. of 
Trip 

Blanks 

No. of 
Bottle 
Blanks

No. of 
Equip. 
Blanks

No. of 
PE 

Samples

Total No. 
of 

Samples 
to Lab 

No. of 
MS 

No. of 
MSD

No. of 
Duplicates

No. of 
MS 

Surface Water TCL VOCs Low L-1 19 1 1 1 0 0 3 0 0 0 25 

Surface Water TAL Metals-total  Low L-5 21 2 0 0 2 2 0 0 0 0 27 

Surface Water 
TAL Metals-

dissolved 
Low L-5 21 2 0 0 2 2 0 0 0 0 27 

Surface Water 

Aluminum, 
Cadmium, 

Cobalt, Copper, 
Selenium, 

Vanadium-total 

Low L-8 21 2 0 0 2 2 0 0 0 0 27 

Surface Water 

Aluminum, 
Cadmium, 

Cobalt, Copper, 
Selenium, 
Vanadium-
dissolved 

Low L-8 21 2 0 0 2 2 0 0 0 0 27 

Surface Water Hardness Low L-12 21 2 0 0 2 2 0 0 0 0 27 

Surface Water 
Hexavalent 

chromium -total 
Low L-10 21 2 0 0 2 2 0 0 0 0 27 

Surface Water 
Hexavalent 
chromium-
dissolved 

Low L-10 21 2 0 0 2 2 0 0 0 0 27 
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QAPP Worksheet #20-5:  BERA Samples 

 
Field and Quality Control Sample Summary Table 

Matrix Analytical Group 
Conc. 
Level 

Analytical Method/ 
SOP Reference 

No. of 
Samples 

No. of Field 
Duplicate 

Pairs 

Organic Inorganic 
No. of 
Trip 

Blanks 

No. of 
Bottle 
Blanks

No. of 
Equip. 
Blanks1

No. of 
PE 

Samples

Total No. 
of 

Samples 
to Lab 

No. of 
MS 

No. of 
MSD 

No. of 
Duplicates

No. of 
MS 

Surface Soil 
Chromium, 
vanadium 

Low L-5 16 1 0 0 1 1 0 0 1 0 20 

Sediment 

Antimony, barium, 
beryllium, 

chromium, copper, 
lead, mercury, 

nickel, selenium, 
vanadium, zinc 

Low L-5 10 1 0 0 1 1 0 0 1 0 14 

Aquatic 
Vegetation 

Chromium Low L-8 10 0 0 0 1 1 0 0 0 0 12 

Aquatic 
Invertebrates 

Antimony, barium, 
chromium, copper, 
mercury, vanadium  

Low L-8, L-13 10 0 0 0 1 1 0 0 0 0 12 

Terrestrial 
Invertebrates2 

Chromium, 
vanadium 

Low L-8 16 0 0 0 1 1 0 0 0 0 18 

 
1Equipment blanks are collected with the surface soil and sediment samples and also apply to the terrestrial invertebrates, aquatic invertebrates, and aquatic vegetation since the same equipment is used 
in the sampling procedures. 
2Earthworms may be collected in lieu of terrestrial invertebrates.  Refer to Section 9.2.4 of the QAPP for details. 
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QAPP Worksheet #22 

Field Equipment Calibration, Maintenance, Testing and Inspection Table 
Sampling 

Equipment/ 
Instrument 

Calibration 
Activity 

Maintenance 
Activity 

Testing 
Activity 

Inspection  
Activity 

Frequency Acceptance 
Criteria 

Corrective Action Responsible 
Person 

PID Calibrate with 
100 ppmV 
isobutylene 
standard.  
Blank: zero air 
check 

NA NA NA Daily-before use  

Calibration check 
– every 4 hours, 
at end of day, or 
if instrument 
gives erratic 
results 

+ 10% of true 
value 

Recalibrate or service; 
rerun affected sample. 

Field Team 
Manager 

 NA Clean Detector NA NA When unstable 
readings occur 

+ 10% of true 
value of 
standard 

  

 NA NA QC Check NA See Calibration 
Frequency 

See 
Calibration 
Acceptance 
Criteria 

  

 NA NA NA Visual 
Inspection 

Daily before use No defective 
parts noted 

  

FID Calibrate with 
100 ppmV 
methane 
standard.  
Blank: zero air 
check 

NA NA NA Daily-before use  

Calibration check 
– every 4 hours, 
at end of day, or 
if instrument 
gives erratic 
results 

+ 10% of true 
value 

Recalibrate or service; 
rerun affected sample. 

Field Team 
Manager 

 NA Clean Detector NA NA When unstable 
readings occur 

+ 10% of true 
value of 
standard 

  

 NA NA QC Check NA See Calibration 
Frequency 

See 
Calibration 
Acceptance 
Criteria 

  

 NA NA NA Visual 
Inspection 

Daily before use No defective 
parts noted 
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QAPP Worksheet #22 

Field Equipment Calibration, Maintenance, Testing and Inspection Table 
Sampling 

Equipment/ 
Instrument 

Calibration 
Activity 

Maintenance 
Activity 

Testing 
Activity 

Inspection  
Activity 

Frequency Acceptance 
Criteria 

Corrective Action Responsible 
Person 

Horiba® pH 
Probe (or 
equivalent) 

Calibrate probe 
with 3 
temperature-
equilibrated 
standards to 
bracket 
expected pH 
values 

NA NA NA Daily-before 
use 

Calibration 
check - if 
instrument 
gives erratic 
results 

Stable 
readings + 
0.1 pH units 
within 3 
minutes 

If probe reading fails to 
stabilize, do not use.  
Check/replace membrane and 
recalibrate or service as 
necessary.  Repeat analysis of 
affected samples or qualify 
data if analysis cannot be 
repeated. 

Field Team 
Manager 

NA Clean probe NA NA When 
unstable 
readings 
occur 

Stable after 
3 minutes 

Clear probe; and/or replace 
membrane, and/or replace or 
service other defective parts 

NA NA QC Check NA See 
Calibration 
Frequency 

See 
Calibration 
Acceptance 
Criteria 

NA NA NA Visual 
Inspection 

Daily before 
use 

No defective 
parts noted 

Horiba® 
Dissolved 
Oxygen Probe 
(or equivalent) 

Calibrate with 2 
standards – 
saturated DO 
standard and 0.0 
mg/L DO 
standard 

NA NA NA Daily-before 
use 

Calibration 
check - if 
instrument 
gives erratic 
results 

Stable 
readings + 
0.2 mg/L for 
0.0 

If DO reading exceeds 
criterion, then prepare new 
0.0 mg/L DO standard, clean 
probe and/or change 
membrane.  Recalibrate or 
service as necessary.  Repeat 
analysis of affected samples 
or qualify data if analysis 
cannot be repeated. 

Field Team 
Manager 
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QAPP Worksheet #22 

Field Equipment Calibration, Maintenance, Testing and Inspection Table 
Sampling 

Equipment/ 
Instrument 

Calibration 
Activity 

Maintenance 
Activity 

Testing 
Activity 

Inspection  
Activity 

Frequency Acceptance 
Criteria 

Corrective Action Responsible 
Person 

Horiba® 
Dissolved 
Oxygen Probe 
(or equivalent) 
(continued) 

NA Clean probe, 
change KCI and 
Teflon® 
membrane 

NA NA - When 
bubbles are 
visible 
under 
membrane 

- When 
significant 
deposits of 
dried 
electrolyte 
are visible 
on 
membrane 
or  o-ring 

- When 
probe give 
unstable 
readings 

NA Clear probe; and/or change 
KCI and replace Teflon® 
membrane, and/or replace or 
service 

 

 NA NA QC Check NA See 
Calibration 
Frequency 

See 
Calibration 
Acceptance 
Criteria 

  

 NA NA NA Visual 
Inspection 

Daily before 
use 

No defective 
parts noted 

 

Horiba® 
Specific 
Conductance 
Electrode (or 
equivalent) 

Calibrate 
electrode with 1 
standard close 
to the expected 
sample values. 

NA NA NA Daily-before 
use 

Calibration 
check - if 
instrument 
gives erratic 
results 

+ 1 
umho/cm of 
standard 

If sp. Conductance electrode 
reading exceeds criterion, 
then clean probe or service as 
necessary and recalibrate.  
Repeat analysis of affected 
samples or qualify data if 
analysis cannot be repeated. 

Field Team 
Manager 
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QAPP Worksheet #22 

Field Equipment Calibration, Maintenance, Testing and Inspection Table 
Sampling 

Equipment/ 
Instrument 

Calibration 
Activity 

Maintenance 
Activity 

Testing 
Activity 

Inspection  
Activity 

Frequency Acceptance 
Criteria 

Corrective Action Responsible 
Person 

Horiba® 
Specific 
Conductance 
Electrode (or 
equivalent) 
(continued) 

NA Clear opening to 
conductivity 
probe 

NA NA Prior  to 
initial use 

No dirty 
parts 

Clear probe and/or replace or 
service 

 

 NA NA QC Check NA See 
Calibration 
Frequency 

See 
Calibration 
Acceptance 
Criteria 

 

 NA NA NA Visual 
Inspection 

Daily before 
use 

No defective 
parts noted 

 

Horiba® 
Temperature 
Sensor (or 
equivalent) 

Calibrate 
against NIST-
certified 
thermometer. 

NA NA NA Calibration 
check prior 
to onset of 
program 

+ 0.15ºC of 
NIST 
certified 
thermometer 

If temperature sensor reading 
exceeds criterion, then clean 
probe, or service as necessary 
and recalibrate.  Repeat 
analysis of affected samples 
or quality data if analysis 
cannot be repeated. 

Field Team 
Manager 

NA NA QC Check NA See 
Calibration 
Frequency 

See 
Calibration 
Acceptance 
Criteria 

Replace or Service  

NA NA NA Visual 
Inspection 

Daily before 
use 

No defective 
parts noted 
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QAPP Worksheet #22 

Field Equipment Calibration, Maintenance, Testing and Inspection Table 
Sampling 

Equipment/ 
Instrument 

Calibration 
Activity 

Maintenance 
Activity 

Testing 
Activity 

Inspection  
Activity 

Frequency Acceptance 
Criteria 

Corrective Action Responsible 
Person 

Horiba® 
ORP/Eh Probe 
(or equivalent) 

Calibrate 
against 1 Zobell 
solution. 

NA NA NA Daily-before 
use 

Calibration 
check - if 
instrument 
gives erratic 
results 

+ 1 mv of 
standard 

If ORP/Eh reading exceeds 
criterion, then have 
manufacturer recalibrate.  
Repeat analysis of affected 
samples or qualify data if 
analysis cannot be repeated. 

Field Team 
Manager 

 NA NA QC Check NA See 
Calibration 
Frequency 

See 
Calibration 
Acceptance 
Criteria 

Manufacture must recalibrate  

 NA NA NA Visual 
Inspection 

Daily before 
use 

No defective 
parts noted 

Replace or service  

Horiba® 
Salinity Probe 
(or equivalent) 

Performed by 
manufacturer 

NA NA NA Prior to use NA NA Manufacturer 

 NA NA NA Visual 
Inspection 

Daily before 
use 

No defective 
parts noted 

Replace or service Field Team 
Manager 

Turbidimeter Calibrate with 
DI water and 1 
other standard 
to bracket 
expected sample 
concentration 
range 

NA NA NA Daily-before 
use 

Calibration 
check - if 
instrument 
gives erratic 
results 

+ 5% per 
scale 

If turbidity reading exceeds 
criterion, then calibrate or 
service as necessary.  Repeat 
analysis of affected samples 
or qualify data if analysis 
cannot be repeated. 

Field Team 
Manager 

NA NA QC Check NA See 
Calibration 
Frequency 

See 
Calibration 
Acceptance 
Criteria 

Replace or Service  

NA NA NA Visual 
Inspection 

Daily before 
use 

No defective 
parts noted 
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10.0 ANALYTICAL TASKS 
 
This section of the QAPP describes the analytical techniques that will be used by the fixed 
laboratories to generate definitive data for the project.  It documents the fixed laboratory 
analytical methods that will be used to meet measurement performance criteria and achieve the 
project-required quantitation limits for all contaminants of concern and other target compounds 
in the specific matrices as identified on Worksheets #15-1 through 15-15. 
 
10.1 Fixed Laboratory Analytical Methods and SOPs 
 
Worksheet #23 details the analytical methods that will be used in this investigation.  The 
methods outline the maximum allowable holding times from sample collection to preparation 
and/or analysis.  In addition, the methods detail the required QC checks and QC samples, the 
required frequencies, QC acceptance limits and required corrective actions.  Copies of the 
laboratory QA manuals are provided in Appendix C of this QAPP.   
 
10.2 Fixed Laboratory Analytical Method/SOP Modifications 
 
In general, the methods will be followed as written.  ASTM Method D1498-00, for the analysis 
of ORP in soil samples, will be modified to include preparation of a soil slurry in accordance 
with SW-846 Method 9045D. 
 
10.3 Fixed Laboratory Instrument Calibration 
 
Worksheets #24 and 25 detail the calibration procedures associated with all instruments.  These 
calibration procedures ensure that the analytical methods and selected instrumentation meet 
project requirements for selectivity, sensitivity, accuracy and precision of quantitation.  These 
calibration procedures are also discussed in the analytical methodologies.  It should be noted that 
data used for definitive data require that the quantitation limit be equivalent to the lowest 
standard used in the initial calibration. 
 
10.4 Fixed Laboratory Instrument/Equipment Maintenance, Testing and Inspection 

Requirements 
 
This section describes the procedures and documentation activities that will be performed to 
ensure that all fixed laboratory instrumentation and equipment are available and in good working 
order when needed.  Worksheets #24 and 25 also detail the fixed laboratory instrument 
maintenance, testing, and inspection requirements.  Equipment maintenance logs must be kept 
and equipment must be checked prior to use. 
 
The maintenance responsibilities for fixed laboratory instruments will be assigned to the 
Laboratory Section Managers.  Laboratory analysts will be responsible for daily checks and 
calibrations and for reporting any problems with the instruments.  The maintenance schedule will 
follow the manufacturer’s recommendations.  Laboratory personnel will also be responsible for 
ensuring that critical parts are kept with the fixed laboratory instruments.  Critical spare parts 
will be immediately available to reduce potential downtime.  The inventory will primarily 
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contain parts that are subject to frequent failure, have limited useful lifetimes, and/or cannot be 
obtained in a timely manner. 
 
Annual preventative maintenance service visits will involve cleaning, adjusting, inspecting, and 
testing procedures designed to minimize product failure and/or extend the product’s life.  
Between visits, laboratory analysts will be responsible for performing routine operator 
maintenance and cleaning in accordance with the manufacturer’s specifications. 
 
10.5 Fixed Analytical Inspection and Acceptance Requirements for Supplies/Sample 

Containers 
 
Critical supplies and sample containers will be inspected in the following manner. 
 

Critical Supplies and 
Consumables 

Inspection Requirements  
and Acceptance Criteria 

Responsible 
Individual 

Sample bottles Visually inspected upon receipt for cracks, breakage, 
cleanliness.  Must be accompanied by certificate of 
analysis. 

Sample 
Custodian 

Chemicals and 
reagents 

Visually inspected for proper labeling, expiration 
dates, appropriate grade 

Record lot numbers of reagents used for standard 
preparation. 

Laboratory 
Analyst 

 
Supplies and consumables not meeting acceptance criteria will result in the initiation of  the 
appropriate corrective action.  Corrective measures may include notification of vendor and 
subsequent replacement of defective or inappropriate materials.  All actions will be documented 
in the project files. 
 
The use of materials of known purity and quality will be utilized for the calibration of all 
instruments as part of this project.  The laboratories will carefully monitor the use of all 
laboratory materials including solutions, standards and reagents through well documented 
procedures. 
 
All solid chemicals and acids/bases used by the laboratories will be reagent grade or better.  All 
gases will be high purity or better.  All standards or standard solutions will be obtained from U.S. 
EPA-certified commercial sources.   
 
All materials including standards or standard solutions will be dated upon receipt, and will be 
identified by material name, lot number, purity or concentration, supplier, receipt/preparation 
date, recipient/preparer’s name, and expiration date. 
 
Standards or standard solution concentrations will be validated prior to use.  This validation may 
be restandardization for acids and bases, response factor comparison, standard curve response, 
comparison to other standards made at a different time and/or by a different analyst.  All 
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standards and standard materials will be checked for signs of deterioration including unusual 
volume changes (solvent loss), discoloration, formation of precipitates or changes in analyte 
response.  All standards and standard solutions will be properly stored and handled and will be 
labeled with all appropriate information including compound/solution name, concentration, 
solvent, expiration date, preparation date, and the initials of the preparer. 
 
All solvent materials or materials used as part of a given procedure will also be checked.  Each 
new lot of solvent will be analyzed to ensure the absence of interference. 
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QAPP Worksheet #23 

Analytical SOP References Table 
Reference 
Number 

Title, Revision Date and/or Number1 Definitive  
or 

Screening 
Data 

Analytical 
Group 

Instrument Organization Performing 
Analysis 

Modified for Project Work
Y    or    N 

L-1 
USEPA.  Volatile Organic Compounds by Gas 
Chromatography/Mass Spectrometry.  SW846 
Method 8260B, Revision 2.  December 1996. 

Definitive VOCs GC/MS Accutest Laboratories N 

L-2 

USEPA.  Semivolatile Organic Compounds by Gas 
Chromatography/Mass Spectrometry.  SW846 
Method 8270D, Revision 4.  February 2007. 
 
Preparation method:  
 
Soil/Sediment: USEPA. Ultrasonic Extraction.  
SW846 Method 3550C, Revision 3, February 2007. 

Definitive SVOCs GC/MS Accutest Laboratories N 

L-3 

USEPA.  Organochlorine Pesticides by Gas 
Chromatography.  SW846 Method 8081B, Revision 
2, February 2007. 
 
Preparation method:  
 
Soil/Sediment: USEPA. Pressurized Fluid Extraction 
(PFE).  SW846 Method 3545A, Revision 1, February 
2007. 

Definitive Pesticides GC/ECD Accutest Laboratories N 

L-4 

USEPA.  Polychlorinated Biphenyls (PCB) by Gas 
Chromatography.  SW846 Method 8082A, Revision 
1, February 2007.   
 
Preparation method:  
 
Soil/Sediment: USEPA. Pressurized Fluid Extraction 
(PFE).  SW846 Method 3545A, Revision 1, February 
2007. 

Definitive PCB Aroclors GC/ECD Accutest Laboratories N 
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QAPP Worksheet #23 

Analytical SOP References Table 
Reference 
Number 

Title, Revision Date and/or Number1 Definitive  
or 

Screening 
Data 

Analytical 
Group 

Instrument Organization Performing 
Analysis 

Modified for Project Work
Y    or    N 

L-5 

USEPA.  Inductively Coupled Plasma-Atomic 
Emission Spectrometry.  SW846 Method 6010C, 
Revision 3, February 2007. 
 
USEPA.  Mercury in Solid or Semisolid Waste 
(Manual Cold-Vapor Technique).  SW846 Method 
7471B, Revision 2.  February 2007. 
 
USEPA.  Mercury in Liquid Waste (Manual Cold-
Vapor Technique).  SW846 Method 7470A, Revision 
1.  September 1994. 
 
Preparation methods:  
 
Surface Water:  USEPA.  Acid Digestion of Aqueous 
Samples and Extracts for Total Metals for Analysis 
by FLAA or ICP Spectroscopy.  SW846 Method 
3010A, Revision 1.  July 1992. 
 
Soil/Sediment:  USEPA.  Acid Digestion of 
Sediments, Sludges, and Soils.  SW846 Method 
3050B, Revision 2.  December 1996. 

Definitive Metals ICP/AES, CVAA Accutest Laboratories N 

L-6 
USEPA.  Total Organic Carbon. SW846 Method 
9060A, Revision 1.  November 2004. 

Definitive TOC Elemental Analyzer Accutest Laboratories N 

L-7 
ASTM. Standard Test Method for Particle-Size 
Analysis of Soils, Method D422-63, 2002. 

Definitive Grain Size NA Accutest Laboratories N 
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QAPP Worksheet #23 

Analytical SOP References Table 
Reference 
Number 

Title, Revision Date and/or Number1 Definitive  
or 

Screening 
Data 

Analytical 
Group 

Instrument Organization Performing 
Analysis 

Modified for Project Work
Y    or    N 

L-8 

USEPA.  Inductively Coupled Plasma-Mass 
Spectrometry.  SW846 Method 6020A, Revision 1, 
January 1998. 
 
Preparation method: 
 
Tissue:  USEPA.  Microwave Assisted Acid 
Digestion of Sediments, Sludges, Soils, and Oils, 
SW846 Method 3051A, Revision 1, February 2007.
 
Surface Water:  USEPA.  Acid Digestion of Aqueous 
Samples and Extracts for Total Metals for Analysis 
by GFAA Spectroscopy.  SW846 Method 3020A, 
Revision 1.  July 1992. 

Definitive Select Metals ICP/MS Alpha Analytical Laboratory N 

L-9 
USEPA.  Soil and Waste pH.  SW846 Method 
9045D, Revision 4.  November 2004. 

Definitive pH pH Meter Accutest Laboratories N 

L-10 

USEPA.  Chromium, Hexavalent (Colorimetric). 
SW846 Method 7196A, Revision 1.  July 1992. 
 
Preparation method: 
 
Surface water:  Not applicable; included in SW846 
Method 7196A 
 
Soil:  USEPA.  Alkaline Digestion for Hexavalent 
Chromium.  SW846 Method 3060A, Revision 1.  
December 1996. 

Definitive  
Hexavalent 
Chromium 

Spectrophotometer Accutest Laboratories N 

L-11 
ASTM.  Standard Practice Oxidation-Reduction 
Potential of Water.  ASTM D1498-00. 

Definitive  ORP  ORP Probe  Accutest Laboratories Y2 

L-12 
Standard Methods for the Examination of Water and 
Wastewater.  19th Edition.  Method 2340C, Hardness 
as CaCO3 by Titration. 

Definitive Hardness Titration Accutest Laboratories N 
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QAPP Worksheet #23 

Analytical SOP References Table 
Reference 
Number 

Title, Revision Date and/or Number1 Definitive  
or 

Screening 
Data 

Analytical 
Group 

Instrument Organization Performing 
Analysis 

Modified for Project Work
Y    or    N 

L-13 
Tissue:  USEPA.  Mercury in Sediment and Tissue 
Samples by Atomic Fluorescence Spectrometry.  
SW846 Method 7474, Revision 0.  February 2007 

Definitive  Mercury 
Atomic 

Fluorescence 
Spectrometer 

Alpha Analytical Laboratory N 

F-1 NJDEP Manual Screening VOCs PID or FID TRC Environmental N

F-2 NJDEP Manual Definitive 

pH, DO, 
temperature, 

specific 
conductance, 

ORP, turbidity, 
salinity 

Horiba U-22 
(or equivalent) 

TRC Environmental N 

 
1Laboratory SOPs and Field Screening Procedures are included in Appendix E. 
2Modified to include preparation of soil slurry in accordance with SW-846 Method 9045D (L-9). 
GC/MS – Gas Chromatograph/Mass Spectrometer; ICP/AES – Inductively Coupled Plasma/Atomic Emission Spectrometer; CVAA – Cold Vapor Atomic Absorption. 
NA – Not Applicable 
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QAPP Worksheets #24 and 25 

Analytical Instrument Calibration, Equipment Maintenance, Testing and Inspection Table 

Instrument Activity List Maintenance, Testing and 
Inspection Activities 

Frequency of 
Calibration 

Acceptance Criteria Corrective Action 
(CA) 

Person Responsible 
for CA 

Method/SOP 
Reference 

GC/MS VOC and SVOC 
Analysis 

(see L-1 and L-2) 

Daily: Check connections, replace 
disposables, perform injection port 

maintenance, and clip column. 
 

Perform leak checks as needed 

Initial: After instrument 
set up and when 

calibration verification 
fails; minimum 5 points 

%RSD <30 for CCCs 
and minimum RF for 

SPCCs 

Perform necessary 
equipment 

maintenance and 
check calibration 

standards 

GC/MS Analysts:  
Accutest Laboratories

L-1, L-2 

Continuing: Daily prior 
to samples and every 12 

hours 

% D < 20 for CCCs and 
minimum RF for SPCCs

Perform necessary 
equipment 

maintenance and 
check calibration 

standards 

GC/ECD Pesticide and PCB 
Aroclor Analysis 
(see L-3 and L-4) 

Daily: Check connections, replace 
disposables, perform injection port 

maintenance, and clip column. 
 

Perform leak checks and clean 
detector as needed. 

Initial: After instrument 
set up and when 

calibration verification 
fails; minimum 5 points 
or 6 points (non-linear) 

%RSD < 20 or r > 0.995 Perform necessary 
equipment 

maintenance and 
check calibration 

standards 

GC/ECD Analysts:  
Accutest Laboratories

L-3, L-4 

Continuing: Daily prior 
to samples and after 
every 10 samples or 

every 12 hours, 
whichever is more 

frequent 

%D < 15;  Perform necessary 
equipment 

maintenance and 
check calibration 

standards 
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QAPP Worksheets #24 and 25 

Analytical Instrument Calibration, Equipment Maintenance, Testing and Inspection Table 

Instrument Activity List Maintenance, Testing and 
Inspection Activities 

Frequency of 
Calibration 

Acceptance Criteria Corrective Action 
(CA) 

Person Responsible 
for CA 

Method/SOP 
Reference 

ICP-AES, CVAA, 
Atomic 

Fluorescence 

Metals Analysis 
(see L-5 and L-13) 

ICP: Check argon tank pressure, 
check tubing and nebulizer daily, 
clean plasma torch assembly as 
needed, clean filters as needed, 

check o-rings daily 

CVAA: Inspect pump windings 
daily, rotate and replace if 

necessary, check gases. 

Atomic Fluorescence:  Inspect 
pump tubing for signs of wear 

daily and replace monthly or more 
frequently, if needed.  Clean glass 

liquid separator when glass 
appears coated with yellow film.  

Replace dryer tube annually. 

Initial Calibration:  
ICP: One standard and a 

blank; daily prior to 
samples 

CVAA: Daily prior to 
samples; 5 standards and 

blank 
Atomic Fluorescence:  

Daily prior to samples; 3 
standards and blank 

None for ICP 
CVAA and Atomic 

Fluorescence: r > 0.995
 

Perform necessary 
equipment 

maintenance and 
check calibration 

standards 

Metals Analyst: 
L-5: Accutest 
Laboratories 
L-13:  Alpha 

Analytical Laboratory

L-5, L-13 

Initial Calibration 
Verification: Daily prior 

to samples 

90-110% of true value Perform necessary 
equipment 

maintenance and 
check calibration 

standards 

Continuing Calibration
Verification: Every 10 

samples or 2 hours, 
whichever is more 

frequent, and at end of 
analytical run 

90-110% of true value 
for ICP and Atomic 

Fluorescence; 80-120% 
of true value for CVAA

Perform necessary 
equipment 

maintenance and 
check calibration 

standards 

Elemental 
Analyzer 

TOC Analysis 
(see L-6) 

Replace catalyst as needed.  
Check for leaks and replace o-
rings as necessary.  Replace 

injection needle as necessary. 

Initial: Monthly; five 
standards and blank 

r > 0.995 Perform necessary 
equipment 

maintenance and 
check calibration 

standards 

TOC Analyst: 
Accutest Laboratories

L-6 

Continuing: Prior to 
sample analysis, every 
10 samples or 2 hours, 

whichever is more 
frequent, and at the end 

of the sequence 

+ 10% of true value Perform necessary 
equipment 

maintenance and 
check calibration 

standards 
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QAPP Worksheets #24 and 25 

Analytical Instrument Calibration, Equipment Maintenance, Testing and Inspection Table 

Instrument Activity List Maintenance, Testing and 
Inspection Activities 

Frequency of 
Calibration 

Acceptance Criteria Corrective Action 
(CA) 

Person Responsible 
for CA 

Method/SOP 
Reference 

ICP/MS Metals Analysis 
(see L-8) 

Clean nebulizer as needed, check 
pump tubing daily, replace 

disposables as needed, check torch 
alignment 

Initial: Daily, every 24 
hours or every time 
instrument is set up 

r > 0.995 Perform necessary 
equipment 

maintenance and 
check calibration 

standards 

ICP/MS Analyst:  
Alpha Analytical 

Laboratory 

L-8 

Initial Calibration 
Verification: 

immediately after initial 
calibration 

90-110% of true value Perform necessary 
equipment 

maintenance and 
check calibration 

standards 

Continuing Calibration
Verification: after every 
10 samples or every 2 
hours, whichever is 

more frequent 

90-110% of true value Perform necessary 
equipment 

maintenance and 
check calibration 

standards 

pH Meter pH Condition probe when fluctuations 
occur. 

Prior to sample analysis 
and every 10 samples,  

minimum of two points 
> 3 pH units or more 

apart 

Within 0.2 pH units of 
the true value 

Perform necessary 
equipment 

maintenance and 
check calibration 

standards 

Wet Chemistry 
Analyst: Accutest 

Laboratories 

L-9 

Spectrophotometer Hexavalent 
Chromium Analysis 

(see L-10) 

Inspect outer and inner chamber 
for cleanliness daily, check tubing 

daily, check flow of reagents 
daily, calibrate by outside vendor 

annually. 

Initial: Prior to sample 
analysis 

r > 0.995 Perform necessary 
equipment 

maintenance and 
check calibration 

standards 

Wet Chemistry 
Analyst: Accutest 

Laboratories 

L-10 

Continuing Calibration:  
After every 10 samples 
and at end of analytical 

run 

80-120% of true value Perform necessary 
equipment 

maintenance and 
check calibration 

standards 
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QAPP Worksheets #24 and 25 

Analytical Instrument Calibration, Equipment Maintenance, Testing and Inspection Table 

Instrument Activity List Maintenance, Testing and 
Inspection Activities 

Frequency of 
Calibration 

Acceptance Criteria Corrective Action 
(CA) 

Person Responsible 
for CA 

Method/SOP 
Reference 

ORP Probe ORP Condition probe when fluctuations 
occur. 

Initial Calibration 
Verification:  

90-110% of true value Perform necessary 
equipment 
maintenance and 
check calibration 
standards

Wet Chemistry 
Analyst: Accutest 

Laboratories 

L-11 

   Continuing Calibration
Verification: after every 
10 samples and at end of 

analytical run 

90-110% of true value Perform necessary 
equipment 
maintenance and 
check calibration 
standards

  

NA – Not Applicable 
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11.0 SAMPLE COLLECTION DOCUMENTATION, HANDLING, TRACKING AND 
CUSTODY PROCEDURES 

 
11.1 Sample Collection Documentation 
 
This section of the QAPP describes field documentation procedures that will be followed for this 
project.  Records of field data will be made throughout the project to document critical data that 
might be needed at a later time, such as during preparation of the report, or for use by other 
investigators who were not present when the data were collected.    
 
Field data will be recorded on the following logs, forms, and/or notebooks. 
 
 Daily Personnel Logs 
 Field Notebooks 
 Field Data Forms 
 Photographs 
 Equipment Calibration Logs 
 Health and Safety Logs 
 
The TRC Field Team Manager has the responsibility to maintain the various logs, forms, and 
notebooks that document daily field activities as discussed below.  Individual responsibilities 
will be delegated to other field staff, as appropriate.  Special emphasis will be placed on the 
completeness and accuracy of all information recorded in the field, and will contain statements 
that are legible, accurate, and include documentation of project activities.  Because the logbooks, 
field data forms, and chain-of-custody forms provide the basis for future reports, they must 
contain accurate facts and observations.  The language used in recording all field data will be 
objective, factual, and free of personal interpretations or other terminology that may prove 
inappropriate. 
 
The following sections describe how data collected in the field will be documented, tracked, and 
controlled.   
 
Daily Personnel Log 
 
A log will be maintained to record the identities of all personnel who are on-site for the duration 
of the project.  The log will record the following information. 
 
 Names of field personnel 
 Names of subcontractor personnel 
 Names of visitors 
 Affiliation of field personnel 
 Time of entry and exit. 
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Field Logbooks 
 
Field logbooks will provide the means of recording the chronology of data collection activities 
performed during the investigation.  As such, entries will be described in as much detail as 
possible so that a particular situation could be reconstructed without reliance on memory. 
 
Field logbooks will be bound field survey books or notebooks.  Logbooks will be assigned to 
field personnel, but will be stored in the project files when not in use.  Each logbook will be 
identified by the project-specific document number.  All logbooks will be water resistant and 
have sequentially numbered pages. 
 
The title page of each logbook will contain the following: 
 
 Person to whom the logbook is assigned,  
 The logbook number,  
 Project name and number,  
 Site name and location, 
 Site location by longitude and latitude, if known,  
 Project start date, and  
 End date.   
 
Entries into the logbook will contain a variety of information.  At the beginning of each entry, 
the date, start time, weather, and names of all sampling team members present will be entered.  
Each page of the logbook will be signed and dated by the person making the entry.  All entries 
will be made in permanent ink, signed, and dated and no erasures or obliterations will be made.  
If an incorrect entry is made, the information will be crossed out with a single strike mark which 
is signed and dated by the sampler.  The correction shall be written adjacent to the error. 
 
Field activities will be fully documented.  Information included in the logbook will include, but 
may not be limited to,  
 
 Chronology of activities, including entry and exit times, 
 Names of all people involved in sampling activities and organizational affiliations,  
 Level of personal protection used, 
 Any changes made to planned protocol,  
 Names of visitors to the site during sampling and reason for their visit,  
 Sample location and identification, 
 Weather conditions, including temperature and relative humidity,  
 Dates (month/day/year) and times (military) of sample collection, 
 Measurement equipment identification (model/manufacturer) and calibration information, 
 Field screening results, 
 Site observations,  
 Sample collection methods and equipment, 
 Sample collection date and time, 
 Sample depths, 
 Whether grab or composite sample collected,  

R2-0000543



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  11-3 
 

L2011-116_092111.doc  

 How sample composited, if applicable, 
 Sample description (color, odor, texture, etc.), 
 Sample identification code, 
 Tests or analyses to be performed, 
 Sample preservation and storage conditions, 
 Equipment decontamination procedures, 
 QC sample collection, 
 Unusual observations, 
 Record of photographs,  
 Sketches or diagrams, and 
 Signature of person recording the information 
 
Field logbooks will be reviewed on a daily basis by the TRC Field Team Manager.  Logbooks 
will be supported by standardized forms.  Examples of the forms are presented in Appendix B.   
 
Separate field logbooks may be issued for each field team or field task in order to preserve a 
contemporaneous streaming record of each field activity.  Each field logbook will be numbered, 
and a log will be kept denoting the date each notebook was issued, and the field activity 
corresponding to each notebook.   
 
Upon receipt of the field logbook for a particular activity, the designated person recording the 
notes will begin recording notes on a new page.  The person recording the notes will indicate the 
date, time, and weather conditions, prior to recording information about the field activity.  The 
field logbook will indicate whether any Field Data Forms are used and the serial numbers of all 
forms will be recorded for reference.  When the designated person recording the notes either 
relinquishes the field logbook to another team member or turns the book in at the end of the day, 
the person relinquishing the field logbook will affix a signature and date to the bottom of the last 
page used.  If the page is not complete, a diagonal line will be struck across the blank portion of 
the page.   
 
Field Data Forms 
 
Appendix B presents example forms that may be used to record basic information from certain 
common field activities.  These forms were designed to minimize the potential for critical data 
loss from the field.  Field personnel are instructed to utilize these forms to record critical data 
during the field activities for which each form was designed.  A stockpile of sequentially 
numbered blank forms will be kept in the field.  As forms are completed, they will be kept in a 
three-ring notebook in the field.  When field work is completed, this notebook will be kept in the 
office. 
 
As with the field logbooks, all documentation will be recorded in permanent ink.  Corrections to 
errors in documentation or recorded calculations will be made by first striking out the error with 
a single line so as not to obliterate the original entry.  Then the replacement entry or value will be 
inserted where appropriate.  The person originating the change will initial and date each separate 
change.  All revisions, deletions, and changes will be made in indelible ink. 
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Photographs 
 
Field personnel will be instructed to photo-document field activities where possible.  Examples 
of items that may require photographic documentation include: 
 
 General site topography 
 Sampling locations 
 Existing monitoring locations 
 Physical appearance of soil, surface water, sediment, aquatic vegetation, aquatic 

invertebrates, terrestrial invertebrates, and earthworms 
 
A field logbook entry or Photograph Log will be used to record the date and time of all 
photographs taken at the site.   
 
Equipment Calibration Log 
 
A field logbook entry or daily log will be used to record which instruments were calibrated each 
day (identified by manufacturer, model number and serial number), the individual who 
performed the calibration, and any notes regarding the maintenance of the instrument.   
 
Health and Safety  
 
Health and safety procedures and documentation will follow the OU1 and OU2 Health and 
Safety Plan.  A field logbook entry or a Health and Safety Log will be used to record any Health 
and Safety issues that arise during field activities.  Any injuries, illnesses, use of first aid 
supplies, use of personal protective equipment (for levels A, B or C only, if needed), or possible 
work-related symptoms will be recorded in the log together with the date, the name(s) of the 
affected individual(s), and a description of the incident.   
 
11.2 Field Documentation Management System 
 
The TRC Field Team Manager will maintain an inventory of all logbooks used during the 
program and will be responsible for ensuring that they are archived in the project files following 
the completion of the investigation. 
 
Completed standardized forms will be maintained by the TRC Field Team Manager during the 
duration of the program and will be archived in the project files following completion of the 
sampling effort. 
 
11.2.1 Sample Handling and Tracking System 
 
This section documents the procedures that will be followed to identify and track samples 
collected in the field, samples delivered or shipped to a fixed laboratory for analysis, and sample 
transfer throughout the laboratory.  Worksheet #26 summarizes these procedures. 
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11.2.2 Sample Identification and Labeling 
 
The establishment of a standard sample designation/labeling protocol is essential to ensure 
adequate quality assurance/quality control and to allow tracking of each sample and the 
associated analytical data.  Proper labeling allows for the tracking of samples beginning from the 
time of sample collection, through analysis, and following project completion should future data 
correlation be deemed necessary.  The proper labeling of samples is also critical in ensuring that 
samples are analyzed within the required sample holding times. 
 
All samples will be identified using a unique sample identification scheme suitable to the project 
and the sampling protocol.  The numbering scheme to be used is presented in Worksheets #18-1 
through 18-7.  Samples labels will include the following information: 
 

 Site name and designated project number; 
 Sampling location; 
 Sample matrix (media type); 
 Sample identification number; 
 Date and time the sample was collected; 
 Sample preservation method; 
 Sample pH (if appropriate); 
 Analytical method requested; and  
 Laboratory turnaround (standard or expedited) 

 
The sample identification number will be recorded on the chain-of-custody forms accompanying 
each sample shipment submitted for analysis and will be recorded in the field logbooks.    
 
11.3 Sample Preservation, Containerization, and Shipping 
 
Summaries of sample containers, required sample volumes, preservation, and holding time 
requirements for all samples are presented in Worksheet #19.   
 
Samples will be shipped to the laboratory via Federal Express within twenty-four to forty-eight 
hours of sample collection using the overnight delivery service with coolers under custody seal 
or via courier service.  If analytical holding times are 24 hours-48 hours from time of sample 
collection or if samples need to be preserved at the laboratory, samples will be shipped or picked 
up within 24 hours of sample collection using the overnight service or courier service, 
respectively.  Aqueous samples for hexavalent chromium analysis will be picked up using 
courier service within a few hours of being collected. 
 
11.4 Sample Custody 
 
Custody is one of several factors that are necessary for the admissibility of environmental data as 
evidence in a court of law.  Custody procedures help to satisfy the two major requirements for 
admissibility: relevance and authenticity.  Sample custody is addressed in three parts: field 
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sample collection, laboratory analysis, and final evidence files.  Worksheet #27 summarizes 
sample custody requirements. 
 
A sample or evidence file is considered to be under a person's custody if 
 
 the item is in the actual possession of a person; 
 the item is in the view of the person after being in actual possession of the person; 
 the item was in the actual physical possession of the person but is locked up to prevent 

tampering; and 
 the item is in a designated and identified secure area. 
 
11.4.1 Field Sample Custody 
 
Sample handling is an important part of the field investigation program since samples that are 
incorrectly handled can affect the quality of data.  Sample handling begins at the collection of the 
samples and continues until the sample has been analyzed.  An overriding consideration essential 
for the validation of environmental measurement data is the necessity to demonstrate that 
samples have been obtained from the locations stated and that they have reached the laboratory 
without alteration.  Evidence of sample tracking from collection to shipment, laboratory receipt, 
and laboratory custody (until proper sample disposal and the introduction of field investigation 
results as evidence in legal proceedings when pertinent) must be documented.   
 
Sample chain-of-custody and packaging procedures are summarized below.  These procedures 
will ensure that the samples will arrive at the laboratory with the chain-of-custody intact.  The 
TRC Field Team Manager (or designee) is responsible for overseeing and supervising the 
implementation of proper sample custody procedures in the field and up until the samples have 
been transferred to a courier.  The chain-of-custody procedures are initiated in the field 
immediately following sample collection. The procedures consist of:  (1) preparing and attaching 
a unique sample label to each sample collected; (2) completing the chain-of-custody form; and 
(3) preparing and packing the samples for shipment, as described in more detail below.   
 
 The field sampler is personally responsible for the care and custody of the samples until they 

are transferred or dispatched properly.  Field procedures have been designed such that as few 
people as possible will handle the samples. 

 
 All bottles will be identified by the use of pre-printed adhesive sample labels with site name 

and location, sample locations, date/time of collection, type of preservation, type of analysis, 
and sampler’s initials.  The sample numbering system is presented in Worksheets #18-1 
through 18-7 of this QAPP.  Figure 11-1 provides an example sample label.   

 
 Sample labels will be completed for each sample using waterproof ink unless prohibited by 

weather conditions.  For example, a logbook notation would explain that a pencil was used to 
fill out the sample label because the pen would not function in wet weather.  In addition, with 
the exception of VOC vials, sample labels will be covered with clear tape to minimize water 
damage during transit. 
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 Samples will be transported in containers (coolers) which will maintain the refrigeration 
temperature for those parameters for which refrigeration is required.   

 
 Samples will be accompanied by a properly completed chain-of-custody form.  The sample 

numbers and locations will be listed on the chain-of-custody form.  When transferring the 
possession of samples, the individuals relinquishing and receiving will sign, date, and note 
the time on the record.  This record documents the transfer of custody of samples from the 
sampler to another person, to a mobile laboratory, to the permanent laboratory, or to/from a 
secure storage location.  

 
 Chain-of-custody records are initiated by the samplers in the field.  The field portion of the 

custody documentation should include: (1) the project name; (2) signatures of samplers; (3) 
the sample number, date and time of collection, and whether the sample is grab or composite; 
(4) signatures of individuals involved in sampling; (5) the designation of field duplicate, trip 
blank and equipment blank samples, and (6) if applicable, air bill or other shipping number.   

 
 All shipments will be accompanied by the chain-of-custody record identifying the contents.  

The original record will accompany the shipment, and copies will be retained by the sampler 
and placed in the project files.  An example chain-of-custody is included in Figure 11-2. 

 
 Samples will be properly packaged for shipment and dispatched to the laboratory for 

analysis, with a separate signed custody record enclosed in and secured to the inside top of 
each sample box or cooler.  Shipping containers will be secured for shipment to the 
laboratory.  If an authorized laboratory courier does not pick up the samples from the project 
site, custody seals will be attached to the front right and back left of the cooler and covered 
with clear plastic tape after being signed by field personnel.  An example of a cooler custody 
seal is provided in Figure 11-3.  Subsequently, the cooler will be strapped shut with strapping 
tape in at least two locations. 

 
 If the samples are sent by common carrier, the air bill will be used.  Air bills will be retained 

by the laboratory as part of the permanent documentation.  Commercial carriers are not 
required to sign off on the custody forms since the custody forms will be sealed inside the 
sample cooler and the custody seals will remain intact. 

 
 Samples remain in the custody of the sampler until transfer of custody is completed.  This 

consists of delivery of samples to the laboratory sample custodian, and signature of the 
laboratory sample custodian on the chain-of-custody document as receiving the samples and 
signature of sampler as relinquishing samples. 

 
11.4.2 Laboratory Sample Custody 
 
Samples will be received and logged in by a designated sample custodian or his/her designee.  
Upon sample receipt, the sample custodian will 
 
 Examine the shipping containers to verify that the custody tape is intact, 
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 Examine all sample containers for damage, 
 
 Determine if the temperature required for the requested testing program has been maintained 

during shipment and document the temperature on the chain-of-custody or sample login 
records, 

 
 Compare samples received against those listed on the chain-of-custody, 
 
 Verify that sample holding times have not been exceeded, 
 
 Examine all shipping records for accuracy and completeness, 
 
 Determine sample pH (if applicable) and record on chain-of-custody or sample login forms, 
 
 Sign and date the chain-of-custody immediately (if shipment is accepted) and attach the air 

bill, 
 
 Note any problems associated with the coolers and/or samples on the cooler receipt form and 

notify the Laboratory Project Manager, who will be responsible for contacting the TRC 
Project QA Manager, 

 
 Attach laboratory sample container labels with unique laboratory identification and test, and 
 
 Place the samples in the proper laboratory storage. 
 
Following receipt, samples will be logged in according to the following procedure: 
 
 The samples will be entered into the laboratory tracking system.  At a minimum, the 

following information will be entered: project name or identification, unique sample numbers 
(both client and internal laboratory), type of sample, required tests, date and time of 
laboratory receipt of samples, and field identification provided by field personnel.   

 
 The Laboratory Project Manager will be notified of sample arrival.    
 
 The completed chain-of-custody, air bills, and any additional documentation will be placed in 

the final evidence file. 
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Figure 11-1 Sample Label 
 
 

Figure 11-1 
 

Sample Label 
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Figure 11-2 Chain-of-Custody 
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Figure 11-3 Custody Seal 
 
 
 
 
 
 
 

Figure 11-3 
 

Custody Seal 
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QAPP Worksheet #26 
 

Sample Handling System 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 
Sample Collection (Personnel/Organization):  Field Team Manager and Field Staff/TRC 
Sample Packaging (Personnel/Organization):  Field Team Manager and Field Staff/TRC 
Coordination of Shipment (Personnel/Organization):  Field Team Manager/TRC 
Type of Shipment/Carrier:  Federal Express/Courier Service 

SAMPLE RECEIPT AND ANALYSIS 

Sample Receipt (Personnel/Organization):  Dave Hunkele/Accutest Laboratories, Dianne Janak/Alpha Analytical Laboratory 
Sample Custody and Storage (Personnel/Organization): Dave Hunkele/Accutest Laboratories, Dianne Janak /Alpha Analytical Laboratory 
Sample Preparation (Personnel/Organization):  Laboratory Technicians/Accutest Laboratories, Alpha Analytical Laboratory 
Sample Determinative Analysis (Personnel/Organization):  Laboratory Analysts/Accutest Laboratories, Alpha Analytical Laboratory 

SAMPLE ARCHIVING 
Field Sample Storage (No. of days from sample collection):  60 days after delivery of data package 
Sample Extract/Digestate Storage (No. of days from extraction/digestion):  60 days after delivery of data package 
Biological Sample Storage (No. of days from sample collection):  60 days after delivery of data package 

SAMPLE DISPOSAL 
Personnel/Organization:  Laboratory Technicians/Accutest Laboratories, Alpha Analytical Laboratory 
Number of Days from Analysis:  60 days after delivery of data package 
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QAPP Worksheet #27 
 

Sample Custody Requirements 
Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory): 
 
Refer to Section 11.4.1 
 
 
Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal): 
 
Refer to Section 11.4.2 and Worksheet #26 
 
 
Sample Identification Procedures: 
 
Refer to Section 11.2.2 and Worksheets #18-1 through 18-7. 
 
 
Chain-of-Custody Procedures: 
 
Refer to Section 11.4 
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12.0 QUALITY CONTROL SAMPLES 
 
12.1 Sampling Quality Control 
 
This section of the QAPP identifies the QC procedures, checks, and samples that will be used to 
monitor the quality of various aspects of the sampling event.  Their required analysis frequency, 
acceptance limits and corrective actions are also documented in this section of the QAPP.  
Worksheets #12-1 through 12-12 summarize this information for each matrix, analytical 
parameter and sampling method.  It should be noted that Bottle Blanks are not being submitted 
for analysis during this investigation.  All bottles will be certified clean from the manufacturer 
and the certifications will be stored in the project file.  Potential contaminants due to the sample 
containers will also be detected in the equipment blanks, as discussed below.   
 
12.1.1 Equipment Blanks 
 
Internal quality control checks will include analysis of equipment blanks to check for procedural 
contamination at the site that may cause sample contamination.  Equipment blanks will be 
prepared by routing deionized water through sampling equipment after equipment 
decontamination and before field sample collection.  Equipment blanks will be submitted at a 
frequency of one per twenty samples per matrix and per parameter.  It should be noted that 
equipment blanks will not be collected for the following parameters: 
 
 VOCs in soil due to the lack of equipment used in collection (i.e., limited to EnCore® 

samplers). 
 TOC, pH, and ORP in sediment and/or soil due to the nature of the analysis and intended use 

of the data. 
 Geotechnical parameters associated with sediment samples (e.g., grain size). 
 All parameters associated with surface water samples due to the lack of equipment used in 

collection (i.e., direct filling of sample bottles for each parameter). 
 
12.1.2 Cooler Temperature Blanks 
 
Cooler temperature blanks consist of a sample container filled with non-preserved water (potable 
or distilled) and are included in all coolers which contain samples which require temperature 
preservation.  The laboratory uses these temperature blanks to ensure that proper preservation of 
the samples has been maintained during sample shipment.  The temperature of these blanks must 
be 4 ºC ±2º to demonstrate that proper preservation has been maintained.  The laboratory records 
the results of the temperature blanks on the chain-of-custody or sample login form immediately 
upon receipt of the samples at the laboratory, prior to inventory and refrigeration. 
 
12.1.3 Trip Blanks 
 
For water samples, trip blank samples will be prepared by filling three 40-mL VOA vials with 
ASTM Type II or equivalent water and preserving the samples with HC1 to a pH <2.  Trip blank 
samples will be submitted to the laboratory with every cooler containing aqueous VOC samples 
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and will only be analyzed for VOCs.  Trip blanks will be used to evaluate contamination 
introduced during shipment. 
 
12.1.4 Field Duplicates 
 
Field duplicates, or duplicate subsamples, are an additional aliquot of the same sample submitted 
for the same parameters as the original sample.  Field duplicates will be used to assess the 
sampling and analytical reproducibility.  Field duplicates will be collected by alternately filling 
sample bottles from the source being sampled.  Field duplicates will be submitted at a frequency 
of one per twenty investigative samples, per matrix and analytical parameter.  However, field 
duplicates will not be collected with the aquatic vegetation, aquatic invertebrate, terrestrial 
invertebrate, and earthworm samples. 
 
12.2 Analytical Quality Control 
 
This section identifies the QC procedures, checks, and samples, and their respective acceptance 
limits, that will be used during the project to monitor the quality of various preparatory and 
analytical steps.  Worksheets #28-1 through 28-11 summarize this information for each matrix 
and analytical parameter where QC procedures are required.   
 
12.2.1 Field Analytical QC 
 

12.2.1.1 Instrument Blanks 
 
Instrument blanks will be performed with the FID/PID monitoring using a zero air gas.  VOCs 
must be below background.  The instrument blank must be analyzed on each working day before 
sample analyses are conducted and when instrument contamination is suspected.   
 
12.2.2 Fixed Laboratory QC 
 
All required QC checks, QC samples and the associated QC acceptance limits are detailed in the 
associated analytical methods.   
 

12.2.2.1 Method Blanks 
 
Method blanks will be performed as part of each analytical batch for each methodology 
performed.  Method blanks are used to evaluate contamination introduced during sample 
preparation and/or analysis by the laboratory. 
 

12.2.2.2 Instrument Blanks 
 
Instrument blanks are used to evaluate contamination resulting from the analytical reagents and 
the instrumentation.  In addition, instrument blanks are sometimes used to assess potential 
carryover after the analysis of a highly contaminated sample.  Instrument blanks are only 
required for select analytical parameters. 
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12.2.2.3 Matrix Spike Samples 
 
The matrix spike samples are used to determine laboratory preparation and analysis bias for 
specific compounds in specific matrices (i.e., sample specific QC).  Matrix spikes are typically 
performed at a frequency of one per twenty investigative samples.   
 

12.2.2.4 Surrogate Spikes 
 
Surrogate spikes are used to evaluate extraction efficiency or analytical bias on a sample by 
sample basis for organic parameters.  Surrogate spikes are added to all samples for organic 
parameters.  Surrogate spikes are another measure of sample-specific QC. 
 

12.2.2.5 Laboratory Control Samples 
 
Laboratory control samples (LCSs) are used to evaluate all parameters for the ability of the 
laboratory to accurately identify and quantitate target compounds in a reference matrix when 
spiked a known concentration using a secondary source standard.  LCSs are typically performed 
as part of each analytical batch for each methodology.  LCSs are also a self-check for the 
laboratory to ensure the method is in compliance.   
 

12.2.2.6 Laboratory Duplicate 
 
Laboratory duplicates are used to evaluate laboratory preparation and analysis precision.  These 
analyses are typically performed for inorganic parameters only.  Laboratory duplicates are 
typically performed at a frequency of one per twenty samples per matrix. 
 

12.2.2.7 Matrix Spike Duplicate Samples 
 
Matrix spike duplicates (MSDs) are used to evaluate laboratory preparation and analysis bias and 
precision for specific compounds in specific sample matrices (i.e., sample specific QC).  MSDs 
are typically performed for organic parameters only.   
 

12.2.2.8 Internal Standards 
 
Internal standards are used to assess the analytical accuracy, precision, and stability.  Internal 
standards are typically only used for organic analyses and ICP/MS analyses.  Internal standards 
are spiked into all samples and are considered a sample-specific QC measure.  
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QAPP Worksheet #28-1 

QC Samples Table 

Matrix Soil  

Analytical Group VOCs 

 Concentration Level High 

Analytical Method/ SOP 
Reference 

L-1 

Sampler’s Name TBD 
 Field Sampling 

Organization 
TRC 

Laboratory Name 
Accutest 

Laboratories 
 

No. of Sample Locations 15  

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Method Blank 
One every 12 hours 
after the continuing 
calibration standard 

No target compounds > QL 
(except methylene chloride and 

cyclohexane < 2.5x QL and 
acetone and 2-butanone < 

5xQL) 

Reclean, retest, reanalyze, 
and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias-Contamination 

No target compounds > QL 
(except methylene chloride 
and cyclohexane < 2.5x QL 
and acetone and 2-butanone 

< 5xQL) 

Reagent Blank NA NA NA NA NA NA 

Storage Blank NA NA NA NA NA NA 

Instrument Blank 

As needed to assess 
carryover from high 

concentration 
samples 

No target compounds > QL 
Reclean, retest, reanalyze, 

and/or qualify data 
Analyst and Data 

Validator 
Accuracy/bias-Contamination No target compounds > QL 

Matrix Spike One per 20 samples 
Percent recoveries as per 

Worksheet #12-1 
Reanalyze and qualify data 

Analyst and Data 
Validator 

Accuracy/bias 
Percent recoveries as per 

Worksheet #12-1 

Matrix Spike Duplicates One per 20 samples 
Percent recoveries and RPDs as 

per Worksheet #12-1 
Reanalyze and qualify data 

Analyst and Data 
Validator 

Accuracy/bias and Precision 
Percent recoveries and RPDs 

as per Worksheet #12-1 

LCS 
One per extraction 

batch 
Percent recoveries 70-130% 

Determine cause of problem, 
reanalyze and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias Percent recoveries 70-130% 

Surrogates 3 per sample 
Percent recoveries as per 

Worksheet #12-1 
Determine cause of problem, 
reanalyze and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias 
Percent recoveries as per 

Worksheet #12-1 

Internal Standards (ISs) 3 per sample 

Area counts: -50% +100% of 
areas in associated continuing 

calibration standard 
Retention times: + 30 seconds 

from retention times in 
associated continuing 
calibration standard 

Reanalyze and qualify data 
Analyst and Data 

Validator 
Accuracy/bias and Precision 

Area counts: -50% +100% of 
areas in associated continuing 

calibration standard 
Retention times: + 30 

seconds from retention times 
in associated continuing 

calibration standard 

Cooler Temperature Blank One per cooler  
Cooler temperature 

4ºC + 2º 
Contact client and qualify 

data. 

Sample Receipt 
Personnel and Data 

Validator 
Accuracy/bias 

Cooler temperature 
4ºC + 2º 

NA = Not Applicable TBD = To Be Determined 
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QAPP Worksheet #28-2 
QC Samples Table 

Matrix Soil/Sediment/Tissue 

 

Analytical Group Metals  

Concentration Level Low 

Analytical Method/ SOP 
Reference 

L-5, L-8, L-13 

Sampler’s Name TBD 

Field Sampling 
Organization 

TRC 
 

Laboratory Name 

L-5 (soil/sediment): 
Accutest 

Laboratories 
L-8, L-13 (tissue): 
Alpha Analytical 

Laboratory 

No. of Sample Locations 
58 soil; 37 sediment; 

36 tissue 

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Method Blank 
One per preparation 

batch 
No target compounds > QL 

Reclean, retest, reanalyze, 
and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias-Contamination No target compounds > QL 

Reagent Blank** 

ICB: immediately 
after ICV 

CCB: every 10 
samples immediately 

after CCV 

No target compounds > QL 
Reclean, retest, reanalyze, 

and/or qualify data 
Analyst and Data 

Validator 
Accuracy/bias-Contamination No target compounds > QL 

Equipment Blank 
One per 20 samples 

per soil and sediment 
No target compounds > QL Qualify data Data Validator Accuracy/bias-Contamination No target compounds > QL 

Instrument Blank NA NA NA NA NA NA 

Laboratory Duplicate One per 20 samples RPD < 35 if results > 5x QL Qualify data 
Analyst and Data 

Validator 
Precision RPD < 35 if results > 5x QL 

Matrix Spike One per 20 samples 

L-5, L-8: Percent recoveries 75-
125% 

L-13: Percent recoveries 80-
120% 

Qualify data 
Analyst and Data 

Validator 
Accuracy/bias 

L-5, L-8: Percent recoveries 
75-125% 

L-13: Percent recoveries 80-
120% 

Matrix Spike Duplicates NA NA NA NA NA NA 

LCS One per batch 

L-5, L-8: Within EPA or vendor 
control limits 

L-13: Percent recoveries 80-
120% 

Determine cause of problem, 
reprep, reanalyze, and/or 

qualify data 

Analyst and Data 
Validator 

Accuracy/bias 

L-5, L-8: Within EPA or 
vendor control limits 

L-13: Percent recoveries 80-
120% 

Surrogates NA NA NA NA NA NA 

Other: 
Interference Check Sample 

Beginning of run or 
every 8 hours 

Percent recoveries 80-120% 
Recalibrate and reanalyze 

and/or qualify data 
Analyst and Data 

Validator 
Accuracy/bias Percent recoveries 80-120% 
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QAPP Worksheet #28-2 
QC Samples Table 

Matrix Soil/Sediment/Tissue 

 

Analytical Group Metals  

Concentration Level Low 

Analytical Method/ SOP 
Reference 

L-5, L-8, L-13 

Sampler’s Name TBD 

Field Sampling 
Organization 

TRC 
 

Laboratory Name 

L-5 (soil/sediment): 
Accutest 

Laboratories 
L-8, L-13 (tissue): 
Alpha Analytical 

Laboratory 

No. of Sample Locations 
58 soil; 37 sediment; 

36 tissue 

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Other: 
Serial Dilution 

One per 20 samples 
Within 10% of original 

determination 
Qualify data 

Analyst and Data 
Validator 

Accuracy/bias 
Within 10% of original 

determination 
Other: 
QL Check Standard 
 

Beginning and end 
of analytical 

sequence 

Percent recoveries 70-130% 
(50-150% for cobalt, 
manganese, and zinc) 

Recalibrate and reanalyze 
and/or qualify data 

Analyst and Data 
Validator 

Sensitivity and Accuracy/bias 
Percent recoveries 70-130% 

(50-150% for cobalt, 
manganese, and zinc) 

Internal Standards (ISs) 
(ICP/MS only) 

Every sample 
30-120% of IS in calibration 

standard 
Dilute sample 5x, add IS and 
reanalyze, and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias 
30-120% of IS in calibration 

standard 

Cooler Temperature Blank One per cooler  
Cooler temperature 

4ºC + 2º 
Contact client and qualify 

data. 

Sample Receipt 
Personnel and Data 

Validator 
Accuracy/bias 

Cooler temperature 
4ºC + 2º 

 
** Also referred to as initial and continuing calibration blanks. NA = Not Applicable TBD = To Be Determined 
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QAPP Worksheet #28-3 

QC Samples Table 

Matrix Soil/Sediment  

Analytical Group SVOCs  

 Concentration Level Low 

Analytical Method/ SOP 
Reference 

L-2 

Sampler’s Name TBD 
 Field Sampling 

Organization 
TRC 

Laboratory Name 
Accutest 

Laboratories 
 

No. of Sample Locations 14 soil; 21 sediment  

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Method Blank 
One every extraction 

batch 

No target compounds > QL 
(except phthalates must be < 5x 

QL) 

Reclean, retest, re-extract, 
reanalyze, and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias-Contamination 
No target compounds > QL 
(except phthalates must be < 

5x QL) 

Equipment Blank 
One per 20 samples 
per soil and sediment  

No target compounds > QL 
(except phthalates must be < 5x 

QL) 
Qualify data Data Validator Accuracy/bias-Contamination 

No target compounds > QL 
(except phthalates must be < 

5x QL) 

Storage Blank NA NA NA NA NA NA 

Instrument Blank 

As needed to assess 
carryover from high 

concentration 
samples 

No target compounds > QL 
(except phthalates must be < 5x 

QL) 

Reclean, retest, reanalyze, 
and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias-Contamination 
No target compounds > QL 
(except phthalates must be < 

5x QL) 

Laboratory Duplicate NA NA NA NA NA NA 

Matrix Spike One per 20 samples 
Percent recoveries as per 

Worksheet #12-2 
Reanalyze and qualify data 

Analyst and Data 
Validator 

Accuracy/bias 
Percent recoveries as per 

Worksheet #12-2 

Matrix Spike Duplicates One per 20 samples 
Percent recoveries and RPDs as 

per Worksheet #12-2 
Reanalyze and qualify data 

Analyst and Data 
Validator 

Accuracy/bias and Precision 
Percent recoveries and RPDs 

as per Worksheet #12-2 

Surrogates 6 per sample 
Percent recoveries as per 

Worksheet #12-2 
Re-extract and reanalyze as 

and qualify data 
Analyst and Data 

Validator 
Accuracy/bias 

Percent recoveries as per 
Worksheet #12-2 

LCS 
One per extraction 

batch 
Percent recoveries 40-140% 

Determine cause of problem, 
re-extract, reanalyze and/or 

qualify data 

Analyst and Data 
Validator 

Accuracy/bias Percent recoveries 40-140% 

Internal Standards (ISs) 6 per sample 

Area counts: -50% +100% of 
areas in associated continuing 

calibration standard 
Retention times: + 30 seconds 

from retention times in 
associated continuing 
calibration standard 

Reanalyze and qualify data 
Analyst and Data 

Validator 
Accuracy/bias and Precision 

Area counts: -50% +100% of 
areas in associated continuing 

calibration standard 
Retention times: + 30 

seconds from retention times 
in associated continuing 

calibration standard 

Cooler Temperature Blank 
Cooler Temperature 
Blank 

One per cooler  
Cooler temperature 

4ºC + 2º 
Contact client and 

qualify data. 
Sample Receipt Personnel 

and Data Validator 
Cooler temperature 

4ºC + 2º 
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NA = Not Applicable 
TBD = To Be Determined 
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QAPP Worksheet #28-4 

QC Samples Table 

Matrix Soil/Sediment 

 

Analytical Group Pesticides 

Concentration Level Low 

Analytical Method/ SOP 
Reference 

L-3 

Sampler’s Name TBD 

Field Sampling 
Organization 

TRC 

Laboratory Name 
Accutest 

Laboratories 

No. of Sample Locations 14 soil; 21 sediment 

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Method Blank 
One every extraction 

batch 
No target compounds > QL 

Reclean, retest, re-extract, 
reanalyze, and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias-Contamination No target compounds > QL 

Equipment Blank 
One per 20 samples 
per soil and sediment  

No target compounds > QL Qualify data Data Validator Accuracy/bias-Contamination No target compounds > QL 

Storage Blank NA NA NA NA NA NA 

Instrument Blank 

Every 12 hours after 
initial calibration or 

calibration 
verification 

No target compounds > ½ QL 
Reclean, retest, reanalyze, 

and/or qualify data 
Analyst and Data 

Validator 
Accuracy/bias-Contamination 

No target compounds > ½ 
QL 

Laboratory Duplicate NA NA NA NA NA NA 

Matrix Spike One per 20 samples 
Percent recoveries as per 

Worksheet #12-4 
Reanalyze and qualify data 

Analyst and Data 
Validator 

Accuracy/bias 
Percent recoveries as per 

Worksheet #12-4 

Matrix Spike Duplicates One per 20 samples 
Percent recoveries as per 

Worksheet #12-4 
Reanalyze and qualify data 

Analyst and Data 
Validator 

Accuracy/bias and Precision 
Percent recoveries as per 

Worksheet #12-4 

LCS 
One per extraction 

batch 
Percent recoveries 40-140% 

Determine cause of problem, 
re-extract, reanalyze and/or 

qualify data 

Analyst and Data 
Validator 

Accuracy/bias Percent recoveries 40-140% 

Surrogates 2 per sample 
Percent recoveries as per 

Worksheet #12-4 
As specified in method and 

qualify data 
Analyst and Data 

Validator 
Accuracy/bias 

Percent recoveries as per 
Worksheet #12-4 

Internal Standards (ISs) NA NA NA NA NA NA 

Cooler Temperature Blank One per cooler  
Cooler temperature 

4ºC + 2º 
Contact client and qualify 

data. 

Sample Receipt 
Personnel and Data 

Validator 
Accuracy/bias 

Cooler temperature 
4ºC + 2º 

Other: 
Endrin\DDT Breakdown 

Every 12 hours 
Percent breakdown < 20 for 
each compound; combined 

breakdown < 30 

Perform injection port 
maintenance, retest, 

reanalyze and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias 
Percent breakdown < 20 for 
each compound; combined 

breakdown < 30 
 

NA = Not Applicable 
TBD = To Be Determined 
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QAPP Worksheet #28-5 

QC Samples Table 

Matrix Soil/Sediment 

 

Analytical Group PCB Aroclors 

Concentration Level Low 

Analytical Method/ SOP 
Reference 

L-4 

Sampler’s Name TBD 

Field Sampling 
Organization 

TRC 

Laboratory Name 
Accutest 

Laboratories 

No. of Sample Locations 14 soil; 21 sediment 

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Method Blank 
One every extraction 

batch 
No target compounds > QL 

Reclean, retest, re-extract, 
reanalyze, and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias-Contamination No target compounds > QL 

Equipment Blank 
One per 20 samples 
per soil and sediment  

No target compounds > QL Qualify data Data Validator Accuracy/bias-Contamination No target compounds > QL 

Storage Blank NA NA NA NA NA NA 

Instrument Blank 

Every 12 hours after 
initial calibration or 

calibration 
verification 

No target compounds > ½ QL 
Reclean, retest, reanalyze, 

and/or qualify data 
Analyst and Data 

Validator 
Accuracy/bias-Contamination 

No target compounds > ½ 
QL 

Laboratory Duplicate NA NA NA NA NA NA 

Matrix Spike One per 20 samples 
Percent recoveries as per 

Worksheet #12-3 
Reanalyze and qualify data 

Analyst and Data 
Validator 

Accuracy/bias 
Percent recoveries as per 

Worksheet #12-3 

Matrix Spike Duplicates One per 20 samples 
Percent recoveries as per 

Worksheet #12-3 
Reanalyze and qualify data 

Analyst and Data 
Validator 

Accuracy/bias and Precision 
Percent recoveries as per 

Worksheet #12-3 

LCS 
One per extraction 

batch 
Percent recoveries 40-140% 

Determine cause of problem, 
re-extract, reanalyze and/or 

qualify data 

Analyst and Data 
Validator 

Accuracy/bias Percent recoveries 40-140% 

Surrogates 2 per sample 
Percent recoveries as per 

Worksheet #12-3 
As specified in method and 

qualify data 
Analyst and Data 

Validator 
Accuracy/bias 

Percent recoveries as per 
Worksheet #12-3 

Internal Standards (ISs) NA NA NA NA NA NA 

Cooler Temperature Blank One per cooler  
Cooler temperature 

4ºC + 2º 
Contact client and qualify 

data. 

Sample Receipt 
Personnel and Data 

Validator 
Accuracy/bias 

Cooler temperature 
4ºC + 2º 

 

NA = Not Applicable 
TBD = To Be Determined 
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QAPP Worksheet #28-6 

QC Samples Table 

Matrix Soil/Sediment  

Analytical Group TOC, pH, and ORP 

 
Concentration Level NA 

Analytical Method/ SOP 
Reference 

TOC: L-6 
pH: L-9 

ORP: L-11 

Sampler’s Name TBD 
 Field Sampling 

Organization 
TRC 

Laboratory Name 
Accutest 

Laboratories 
 

No. of Sample Locations 
Sediment: 27 

Soil: 46 
 

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Method Blank (TOC) 
Prior to samples 
and one per 20 

samples 
TOC < QL 

Reclean, retest, reanalyze, 
and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias-Contamination TOC < QL 

Storage Blank NA NA NA NA NA NA 

Instrument Blank NA NA NA NA NA NA 

Laboratory Duplicate 
TOC: Every sample 
pH and ORP: One 

per 20 samples 

TOC: RPD < 20 
pH and ORP: RPD < 5 

Reanalyze and qualify data 
Analyst and Data 

Validator 
Precision 

TOC: RPD < 20 
pH and ORP: RPD < 5 

Matrix Spike  (TOC) One per 20 samples Percent recoveries 75-125% Reanalyze and qualify data 
Analyst and Data 

Validator 
Accuracy/bias Percent recoveries 75-125% 

Matrix Spike Duplicates NA NA NA NA NA NA 

LCS  (TOC) One per batch Percent recoveries 90-110% Reanalyze and qualify data 
Analyst and Data 

Validator 
Accuracy/bias Percent recoveries 90-110% 

Surrogates NA NA NA NA NA NA 

Cooler Temperature Blank One per cooler  
Cooler temperature 

4ºC + 2º 
Contact client and qualify 

data. 

Sample Receipt 
Personnel and Data 

Validator 
Accuracy/bias 

Cooler temperature 
4ºC + 2º 

 
NA = Not Applicable 
TBD = To Be Determined 
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QAPP Worksheet #28-7 

QC Samples Table 

Matrix Soil  

Analytical Group 
Hexavalent 
Chromium 

 Concentration Level Low 

Analytical Method/ SOP 
Reference 

L-10 

Sampler’s Name TBD 
 Field Sampling 

Organization 
TRC 

Laboratory Name 
Accutest 

Laboratories 
 

No. of Sample Locations 38  

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Method Blank  
Prior to samples 
and one per 20 

samples 
Hexavalent chromium < QL 

Reclean, retest, reanalyze, 
and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias-Contamination Hexavalent chromium < QL 

Equipment Blank One per 20 samples  Hexavalent chromium < QL Qualify data Data Validator Accuracy/bias-Contamination Hexavalent chromium < QL 

Instrument Blank NA NA NA NA NA NA 

Laboratory Duplicate One per 20 samples RPD < 20 Reanalyze and qualify data 
Analyst and Data 

Validator 
Precision RPD < 20 

Matrix Spike   One per 20 samples Percent recoveries 75-125% Reanalyze and qualify data 
Analyst and Data 

Validator 
Accuracy/bias Percent recoveries 75-125% 

Matrix Spike Duplicates NA NA NA NA NA NA 

LCS   One per batch Percent recoveries 80-120% Reanalyze and qualify data 
Analyst and Data 

Validator 
Accuracy/bias Percent recoveries 80-120% 

Surrogates NA NA NA NA NA NA 

Cooler Temperature Blank One per cooler  
Cooler temperature 

4ºC + 2º 
Contact client and qualify 

data. 

Sample Receipt 
Personnel and Data 

Validator 
Accuracy/bias 

Cooler temperature 
4ºC + 2º 

NA = Not Applicable 
TBD = To Be Determined 
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QAPP Worksheet #28-8 

QC Samples Table 

Matrix Surface Water  

Analytical Group 

Hexavalent 
Chromium 
(total and 
dissolved)  

Concentration Level Low 

Analytical Method/ SOP 
Reference 

L-10 

Sampler’s Name TBD 
 Field Sampling 

Organization 
TRC 

Laboratory Name 
Accutest 

Laboratories 
 

No. of Sample Locations 21  

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Method Blank  
Prior to samples 
and one per 20 

samples 
Hexavalent chromium < QL 

Reclean, retest, reanalyze, 
and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias-Contamination Hexavalent chromium < QL 

Storage Blank NA NA NA NA NA NA 

Instrument Blank NA NA NA NA NA NA 

Laboratory Duplicate One per 20 samples RPD < 20 Reanalyze and qualify data 
Analyst and Data 

Validator 
Precision RPD < 20 

Matrix Spike   One per 20 samples Percent recoveries 75-125% Reanalyze and qualify data 
Analyst and Data 

Validator 
Accuracy/bias Percent recoveries 75-125% 

Matrix Spike Duplicates NA NA NA NA NA NA 

LCS   One per batch Percent recoveries 80-120% Reanalyze and qualify data 
Analyst and Data 

Validator 
Accuracy/bias Percent recoveries 80-120% 

Surrogates NA NA NA NA NA NA 

Cooler Temperature Blank One per cooler  
Cooler temperature 

4ºC + 2º 
Contact client and qualify 

data. 

Sample Receipt 
Personnel and Data 

Validator 
Accuracy/bias 

Cooler temperature 
4ºC + 2º 

 
NA = Not Applicable 
TBD = To Be Determined 
 

R2-0000569



Title:  Shieldalloy Metallurgical Site OU2 Supplemental RI QAPP  Revision Number:  0 
Site Name:  Shieldalloy Metallurgical Site Revision Date:  September 22, 2011 
Site Location:  Newfield, NJ Page  12-15 
 

L2011-116_092111.doc  

 

QAPP Worksheet #28-9 

QC Samples Table 

Matrix Surface Water 

 

Analytical Group VOCs  

Concentration Level Low 

Analytical Method/ SOP 
Reference 

L-1 

Sampler’s Name TBD 

Field Sampling 
Organization 

TRC 

Laboratory Name 
Accutest 

Laboratories 

No. of Sample Locations 19 

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Method Blank 
One every 12 hours 

before samples 

No target compounds > QL  
(except methylene chloride and 

cyclohexane < 2.5x QL and 
acetone and 2-butanone < 5x 

QL) 

Reclean, retest, reanalyze, 
and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias-Contamination 

No target compounds > QL  
(except methylene chloride 
and cyclohexane < 2.5x QL 
and acetone and 2-butanone 

< 5x QL) 

Trip Blank One per cooler 

No target compounds > QL  
(except methylene chloride and 

cyclohexane < 2.5x QL and 
acetone and 2-butanone < 5x 

QL) 

Qualify data Data Validator Accuracy/bias-Contamination 

No target compounds > QL  
(except methylene chloride 
and cyclohexane < 2.5x QL 
and acetone and 2-butanone 

< 5x QL) 

Storage Blank NA NA NA NA NA NA 

Instrument Blank 

As needed to assess 
carryover from high 

concentration 
samples 

No target compounds > QL  
Reclean, retest, reanalyze, 

and/or qualify data 
Analyst and Data 

Validator 
Accuracy/bias-Contamination No target compounds > QL  

Laboratory Duplicate NA NA NA NA NA NA 

Matrix Spike One per 20 samples 
Percent recoveries as per 

Worksheet #12-9 
Reanalyze and qualify data 

Analyst and Data 
Validator 

Accuracy/bias 
Percent recoveries as per 

Worksheet #12-9 

Matrix Spike Duplicates One per 20 samples 
Percent recoveries and RPDs as 

per Worksheet #12-9 
Reanalyze and qualify data 

Analyst and Data 
Validator 

Accuracy/bias and Precision 
Percent recoveries and RPDs 

as per Worksheet #12-9 

Surrogates 
4 per sample 

 
Percent recoveries as per 

Worksheet #12-9 
Reanalyze and qualify data 

Analyst and Data 
Validator 

Accuracy/bias 
Percent recoveries as per 

Worksheet #12-9 

Internal Standards (ISs) 
3 per sample 

 

Area counts: -50% +100% of 
areas in associated continuing 

calibration standard 
Retention times: + 30 seconds 

from retention times in 
associated continuing 
calibration standard 

Reanalyze and qualify data 
Analyst and Data 

Validator 
Accuracy/bias and Precision 

Area counts: -50% +100% of 
areas in associated continuing 

calibration standard 
Retention times: + 30 

seconds from retention times 
in associated continuing 

calibration standard 
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QAPP Worksheet #28-9 

QC Samples Table 

Matrix Surface Water 

 

Analytical Group VOCs  

Concentration Level Low 

Analytical Method/ SOP 
Reference 

L-1 

Sampler’s Name TBD 

Field Sampling 
Organization 

TRC 

Laboratory Name 
Accutest 

Laboratories 

No. of Sample Locations 19 

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Laboratory Control Samples 
One per day samples 

are analyzed 
Percent recoveries 70-130% Reanalyze and qualify data 

Analyst and Data 
Validator 

Accuracy/bias Percent recoveries 70-130% 

Cooler Temperature Blank One per cooler  
Cooler temperature 

4ºC + 2º 
Contact client and qualify 

data. 

Sample Receipt 
Personnel and Data 

Validator 
Accuracy/bias 

Cooler temperature 
4ºC + 2º 

NA = Not Applicable 
TBD = To Be Determined 
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QAPP Worksheet #28-10 
QC Samples Table 

Matrix Surface Water 

 

Analytical Group 
Metals (Total and 

Dissolved) 

Concentration Level Low 

Analytical Method/ SOP 
Reference 

L-5, L-8 

Sampler’s Name TBD 

Field Sampling 
Organization 

TRC 

Laboratory Name 

L-5:  Accutest 
Laboratories 
L-8: Alpha 
Analytical 
Laboratory 

No. of Sample Locations 21 

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Method Blank 
One per preparation 

batch 
No target compounds > QL 

Reclean, retest, reanalyze, 
and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias-Contamination No target compounds > QL 

Reagent Blank** 

ICB: immediately 
after ICV 

CCB: every 10 
samples immediately 

after CCV 

No target compounds > QL 
Reclean, retest, reanalyze, 

and/or qualify data 
Analyst and Data 

Validator 
Accuracy/bias-Contamination No target compounds > QL 

Storage Blank NA NA NA NA NA NA 

Instrument Blank NA NA NA NA NA NA 

Laboratory Duplicate One per 20 samples RPD < 20 if results > 5x QL Qualify data 
Analyst and Data 

Validator 
Precision RPD < 20 if results > 5x QL 

Matrix Spike One per 20 samples Percent recoveries 75-125% Qualify data 
Analyst and Data 

Validator 
Accuracy/bias Percent recoveries 75-125% 

Matrix Spike Duplicates NA NA NA NA NA NA 

LCS One per batch Percent recoveries 80-120% 
Determine cause of problem, 
reanalyze, and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias Percent recoveries 80-120% 

Surrogates NA NA NA NA NA NA 

Other: 
Serial Dilution 

One per 20 samples 
Within 10% of original 

determination 
Qualify data 

Analyst and Data 
Validator 

Accuracy/bias 
Within 10% of original 

determination 
Other: 
QL Check Standard 
 

Beginning and end 
of analytical 

sequence 

Percent recoveries 70-130% 
(50-150% for cobalt, 
manganese, and zinc) 

Recalibrate and reanalyze 
and/or qualify data 

Analyst and Data 
Validator 

Sensitivity and Accuracy/bias 
Percent recoveries 70-130% 

(50-150% for cobalt, 
manganese, and zinc) 

Other: 
Interference Check Sample 

Beginning of run or 
every 8 hours 

Percent recoveries 80-120% 
Recalibrate and reanalyze 

and/or qualify data 
Analyst and Data 

Validator 
Accuracy/bias Percent recoveries 80-120% 
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QAPP Worksheet #28-10 
QC Samples Table 

Matrix Surface Water 

 

Analytical Group 
Metals (Total and 

Dissolved) 

Concentration Level Low 

Analytical Method/ SOP 
Reference 

L-5, L-8 

Sampler’s Name TBD 

Field Sampling 
Organization 

TRC 

Laboratory Name 

L-5:  Accutest 
Laboratories 
L-8: Alpha 
Analytical 
Laboratory 

No. of Sample Locations 21 

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Internal Standards (ISs) 
(ICP/MS only) 

Every sample 
30-120% of IS in calibration 

standard 
Dilute sample 5x, add IS and 
reanalyze, and/or qualify data 

Analyst and Data 
Validator 

Accuracy/bias 
30-120% of IS in calibration 

standard 

Cooler Temperature Blank One per cooler  
Cooler temperature 

4ºC + 2º 
Contact client and qualify 

data. 

Sample Receipt 
Personnel and Data 

Validator 
Accuracy/bias 

Cooler temperature 
4ºC + 2º 

** Also referred to as initial and continuing calibration blanks.  
NA = Not Applicable 
TBD = To Be Determined 
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QAPP Worksheet #28-11 

QC Samples Table 

Matrix Surface Water  

Analytical Group Hardness 

 Concentration Level Low 

Analytical Method/ SOP 
Reference 

L-12 

Sampler’s Name TBD 
 Field Sampling 

Organization 
TRC 

Laboratory Name 
Accutest 

Laboratories 
 

No. of Sample Locations 21  

Laboratory QC: 
Frequency/ 

Number 
Method/SOP 

QC Acceptance Limits 
Corrective Action (CA) 

Person(s) Responsible 
for CA 

Data Quality Indicator 
(DQI) 

Measurement 
Performance Criteria 

Method Blank One per batch Hardness < QL 
Reclean, retest, reanalyze, 

and/or qualify data 
Analyst and Data 

Validator 
Accuracy/bias-Contamination Hardness < QL 

Reagent Blank NA NA NA NA NA NA 

Storage Blank NA NA NA NA NA NA 

Instrument Blank NA NA NA NA NA NA 

Laboratory Duplicate One per 20 samples RPD < 20 Reanalyze and qualify data 
Analyst and Data 

Validator 
Precision RPD < 20 

Matrix Spike One per 20 samples Percent recoveries 75-125% Qualify data 
Analyst and Data 

Validator 
Accuracy/bias Percent recoveries 75-125% 

Matrix Spike Duplicates NA NA NA NA NA NA 

LFB NA NA NA NA NA NA 

Surrogates NA NA NA NA NA NA 

Other:       

Cooler Temperature Blank One per cooler  
Cooler temperature 

4ºC + 2º 
Contact client and qualify 

data. 

Sample Receipt 
Personnel and Data 

Validator 
Accuracy/bias 

Cooler temperature 
4ºC + 2º 

 
NA = Not Applicable 
TBD = To Be Determined 
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13.0 DATA MANAGEMENT TASKS 
 
This section of the QAPP describes how project data and information will be documented, 
tracked and managed from their generation in the field to final use and storage in a manner that 
ensures data integrity and defensibility. 
 
13.1 Project Documentation and Records 
 
A complete file of project-related documents will be maintained in the TRC Philadelphia, PA 
office.  Worksheet #29 identifies the documents and records that will be generated and 
maintained for all aspects of the project. 
 
13.2 Field Analysis Data Package Deliverables 
 
For the field analyses associated with this program, which consist of the water quality parameters 
and FID/PID screening of soil samples, data packages are not required.  All field and QC sample 
results, calibrations, and calibration verifications will be recorded in the field logbook, on field 
screening forms, and/or on equipment calibration forms to ensure proper verification of the 
sample results. 
 
13.3 Fixed Laboratory Data Package Deliverables 
 
At a minimum, the data packages from the analytical chemistry laboratories will include the 
following: 
 
1. Case narrative 
 

 summary of analytical methods used 
 correlation of field sample identifications and laboratory sample identifications 
 data qualifier definitions 
 deviations from established QA/QC procedures with corrective action 

 
2. Sample results 
 

 project name 
 field sample identification 
 batch number 
 collection/extraction/analysis dates 
 detection limits 
 dilution factors 
 percent moisture 
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3. Sample documentation 
 

 original chains-of-custody  
 shipping documents 
 cooler receipt forms 

 
4. Quality Assurance/Quality Control 
 

 spike recoveries (surrogates, MS/MSDs, LCSs) 
 measures of precision (laboratory duplicates, MS/MSDs) 
 control limits for accuracy and precision 

 
5. Raw data, including chromatograms, quantitation reports, and spectra 
 
Results for all soil and sediment samples must be reported on a dry weight basis.  The 
laboratories will report values detected between the method detection limit and quantitation limit 
and qualify these results as estimated.  The laboratory will report tentatively identified 
compounds (TICs) for the VOC and/or SVOC analyses of surface water, soil and sediment 
samples.  Up to 30 TICs for VOCs and 30 TICs for SVOCs will be reported in each sample, as 
applicable. 
 
In general, deliverables for TCL VOC, TCL SVOC, TCL pesticide, PCB Aroclors, metals, and 
hexavalent chromium analyses of soil, sediment, surface water, and tissue will be in a format 
consistent with Contract Laboratory Program Statement of Work requirements.  Laboratory 
reports and data packages will be submitted to TRC for validation, as outlined in Worksheet #36. 
 
13.4 Data Reporting Formats 
 
Project field data will be recorded in dedicated logbooks and on standardized forms.  
Documentation of field activities is described in Section 11.1. 
 
Analytical data recording and reporting are described below. 
 
All information related to analysis will be documented in controlled laboratory logbooks, 
instrument printouts, or other approved forms.  All entries that are not generated by an automated 
data system will be made neatly and legibly in permanent, waterproof ink.  Information will not 
be erased or obliterated.  Corrections will be made by drawing a single line through the error and 
entering the correct information adjacent to the cross-out.  All changes will be initialed, dated, 
and, if appropriate, accompanied by a brief explanation.  Unused pages or portions of pages will 
be crossed out to prevent future data entry.  Laboratory records will be reviewed by the 
Laboratory Section Leaders on a regular basis, and by the Laboratory QA Manager periodically, 
to verify adherence to documentation requirements. 
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13.5 Electronic Deliverables 
 
Electronic data and hard copies of the laboratory data report will be submitted by the laboratory 
upon completion.  Section 13.3 discusses details of the hardcopy laboratory data report. 
 
Electronic Data Deliverables (EDDs) will be provided by the laboratory in the specific format 
required by USEPA Region 2.  Chemistry EDDs include the following types of files:  chemistry 
sample information (SMP), test/results (TRS), test/results with QC (TRSQC) (if required), and 
batch information (BAT) (if required).  The test/results file is a subset of the test/result with QC 
file and only one of the two files should be submitted.  If the test/result data has accompanying 
quality control data then the test/result with QC file should be submitted and not the test/result 
(TRS) file.  If there is no quality control data accompanying the data, the test/result file should be 
submitted and not the test/result with QC file.  The data tables including data fields and formats 
submitted by the laboratory will be consistent with the USEPA Region 2 requirements. 
 
Prior to submittal to USEPA Region 2, the Electronic Data Processor (EDP) will be used to 
check EDD files.  The EDP performs a series of formatting checks on the files and then identifies 
any records that have errors along with a description of the errors.  If any errors are identified, 
the data will be corrected before sending the files to EPA Region 2.  The EDD will be submitted 
to USEPA Region 2 by e-mail.  The EDD will be accompanied by a cover letter that specifies the 
information about the Site, the contact for any EDD technical questions regarding file names, 
any exceptions to the EDD format, and any requests for additional valid values, etc. 
 
In addition to the USEPA Region 2 EDDs, EDDs will also be submitted in a GISKey format 
which will allow the data to be easily imported into TRC’s SQL Server database.  All data will 
be stored in this database and this database will be used to tabulate and analyze project data for 
various needs, including risk assessment and preparation of figures.  The use of this database 
ensures data integrity and accuracy for all future data needs.  In addition to this, electronic pdf 
copies of all laboratory data packages will be submitted by the laboratories on CD and will be 
stored by TRC with the project files, in the event further data evaluation is needed at anytime. 
 
13.6 Data Handling and Management 
 
13.6.1 Data Entry and Verification 
 
All data entry performed by TRC or its contractors will be proofed 100% for accuracy.  
Verification will be carried out either by proofing a printout against the original data or by 
duplicate entry and comparison of the two data sets to detect discrepancies. 
 
13.6.2 Data Transformation and Reduction 
 
Data generated through field activities, or by the laboratory operation, will be reduced and/or 
validated prior to reporting.  Measurements and sample collection information will be 
transcribed directly into the field logbook or onto standardized forms.  If errors are made, results 
will be legibly crossed out, initialed and dated by the person recording the data, and corrected in 
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a space adjacent to the original (erroneous) entry.  Daily reviews of the field records by the TRC 
Field Team Manager will ensure that: 
 
 Logbooks and standardized forms have been filled out completely and that the information 

recorded accurately reflects the activities that were performed. 
 
 Records are legible and in accordance with good record keeping procedures: i.e., entries are 

signed and dated, data are not obliterated, changes are initialed, dated, and explained. 
 
 Sample collection, handling, preservation, and storage procedures were conducted in 

accordance with the protocols described in the QAPP, and that any deviations were 
documented and approved by the appropriate personnel. 

 
 Instruments were calibrated and operated in accordance with the procedures specified in the 

QAPP. 
 
Data entered from the field records into the database must be reviewed and approved by the TRC 
Field Team Manager prior to release. 
 
Laboratory data reduction procedures will be performed according to procedures in the 
laboratory’s QA Manuals.  These procedures are also summarized in Section 16.4. 
 
13.6.3 Data Transfer and Transmittal 
 
Hard copy data packages and EDDs from the laboratories will be transmitted to TRC upon 
completion of analysis.  Copies of these transmittals will be forwarded to the TRC Project 
Manager for storage in the project files.  Hard copy reports and EDDs will be logged in to TRC’s 
validation tracking log.  As the package proceeds through data validation, review, and data 
management, the status of the package will be recorded in the log.  Completion of validation and 
final disposition of the package will also be documented. 
 
13.6.4 Data Analysis and Reporting 
 
Data reports will present summaries of validated data collected during the field investigation.  
Previously existing Excel spreadsheets will be updated with the results of this investigation.  A 
quality assurance review of each sample result will be performed to ensure that the data in the 
Excel spreadsheet match the hard copy provided by the laboratory.  After the data are validated, 
appropriate modifications to the Excel spreadsheet will be made to reflect the changes resulting 
from data validation (if any).  A second quality assurance review will be performed after the 
validated data are in the Excel spreadsheet.   
 
13.7 Data Tracking and Control 
 
Management of field data is described in Section 11.2.  Laboratory data will be maintained as 
described in the laboratory’s QA Manuals.  TRC is the custodian of the project files and will 
maintain the contents of the files, including relevant records, reports, logs, field notebooks, 
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pictures, subcontractor reports, and data reviews in a secured, limited access area.  TRC’s policy 
is to retain all project files for a period of six years beyond project completion.  All files will be 
stored with the TRC-Philadelphia, PA office. 
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QAPP Worksheet #29 

Project Documents and Records Table 
Sample Collection 

Documents and Records 
On-site Analysis 

Documents and Records 
Off-site Analysis Documents 

and Records 
Data Assessment Documents 

and Records 
Other 

Field Notes/Logbooks Sample Receipt, Custody and 
Tracking Records 

Sample Receipt, Custody and 
Tracking Records 

Field Sampling Audit 
Checklists (if applicable) 

 

Chain-of-Custody 
Records 

Equipment Calibration Logs Standard Traceability Logs Fixed Lab Audit Checklist (if 
applicable) 

 

Air Bills Equipment Maintenance, 
Testing and Inspection Logs 

Equipment Calibration Logs Data Validation Reports  

Custody Seals Sample Disposal Records Sample Preparation Logs Corrective Action Forms  
Telephone Logs Field Activity Forms Run Logs Telephone Logs  
Corrective Action Forms Telephone Logs Equipment Maintenance, 

Testing and Inspection Logs 
Data Usability Assessment 
Report 

 

Field Forms Corrective Action Forms Corrective Action Forms Site Characterization 
Summary Report 

 

Photographs Reported Field Sample 
Results 

QC Sample Results Reports   

Boring Logs Decontamination Records Instrument Printout (raw data) 
for field samples, standards, QC 
checks and QC samples 

  

 Sample Disposal Records Sample Disposal Records   
  Telephone Logs   
  Reported Field Sample Results    
  Extraction/Clean-up records   
  Raw Data (stored on CD)   
  Electronic Data Deliverables   
  Project Database   
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QAPP Worksheet #30 

Analytical Services Table 

 
Matrix 

Analytical 
Group 

Concentration
Level 

Analytical 
Method/SOP 

Data 
Package 

Turnaround 
Time 

Laboratory/Organization 
(Name and Address: 
Contact Person and 
Telephone Number) 

Backup Laboratory/ 
Organization 

(Name and Address:
Contact Person and 
Telephone Number) 

Soil 
VOCs, Metals, 
pH, Hexavalent 
Chromium, ORP 

Low L-1, L-5, L-9, L-10, L-11 14 days1, 2 

Accutest Laboratories 
2235 Route 130 

Dayton, NJ 08810 
Contact: Marie Meidhof 

(732) 329-0200 

None 

Surface Water 

VOCs, Metals, 
Hexavalent 
Chromium, 
Hardness 

Low L-1, L-5, L-10, L-12 14 days 

Accutest Laboratories 
2235 Route 130 

Dayton, NJ 08810 
Contact: Marie Meidhof 

(732) 329-0200 

None 

Sediment 

SVOCs, 
Pesticides, PCB 

Aroclors, Metals, 
TOC, Grain Size, 

pH 

Low 
L-2, L-3, L-4, L-5, L-6, 

L-7, L-9, L-10, L-11 
14 days 

Accutest Laboratories 
2235 Route 130 

Dayton, NJ 08810 
Contact: Marie Meidhof 

(732) 329-0200 

None 

Surface Water 

Select Metals 
(Aluminum, 
Cadmium, 

Cobalt, Copper, 
Selenium, 
Vanadium) 

Low L-8 14 days  

Alpha Analytical Laboratory
320 Forbes Blvd., 

Mansfield, MA 02048 
Contact: Mary Davis 

(508) 898-9220 

None 

Stream Bank 
Soil 

SVOCs, 
Pesticides, PCB 

Aroclors, Metals, 
pH, Hexavalent 
Chromium, ORP 

Low 
L-2, L-3, L-4, L-5, L-9,  

L-10, L-11 
14 days 

Accutest Laboratories 
2235 Route 130 

Dayton, NJ 08810 
Contact: Marie Meidhof 

(732) 329-0200 

None 

Tissue Metals Low L-8, L-13 14 days 

Alpha Analytical Laboratory
320 Forbes Blvd., 

Mansfield, MA 02048 
Contact: Mary Davis 

(508) 898-9220 

None 

1Surface soil samples collected along the property lines (SB-95 thru SB-97, SB-104 and SB-105) will be analyzed on a 3-5 day turnaround time for all parameters. 
2Subsurface soil samples collected from the Former Production Area (Manpro-Vibra Degreasing Unit) and the Former Lagoons Area will be analyzed on a 3-5 day turnaround time 
for VOCs. 
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14.0 ASSESSMENTS AND RESPONSE ACTIONS 
 
14.1 Planned Assessments 
 
Worksheet #31 summarizes potential assessments during this investigation. 
 
14.1.1 Internal Assessments 
 
Technical system audits (TSAs) of both field and laboratory activities are conducted to verify 
that sampling and analysis are performed in accordance with the procedures established in the 
QAPP. 
 
Field Sampling TSAs 
 
A system audit of field activities, including sampling and field measurements, may be conducted 
and documented by the TRC Project QA Manager (or her designee) at the start of sampling.  The 
purpose of this audit is to verify that established procedures are being followed as planned and 
documented and to allow for timely corrective action, reducing the impact of the 
nonconformance.  The audit will ensure that personnel have read the QAPP and have signed 
Worksheet #4.  The audit will cover field sampling records, field measurement results, field 
instrument operation and calibration records, sample collection, preservation, handling, and 
packaging procedures, adherence to QA procedures, personnel training, sampling procedures, 
decontamination procedures, review of sampling design versus the Work Plans, corrective action 
procedures, and chain-of-custody, etc.  Follow-up surveillance will be conducted by the TRC 
Field Team Manager to verify that QA procedures are maintained throughout the investigation.  
An example of a field TSA checklist is included as Figure 14-1. 
 
Upon completion of the audit, the TRC Project QA Manager will prepare a written audit report, 
which summarizes the audit findings, identifies deficiencies and recommends corrective actions.  
In addition, a verbal debriefing will also be given to the TRC Field Team Manager and TRC 
Project Manager at the time of the audit.  The written report will be submitted to the TRC Project 
Manager, who will be responsible for ensuring that corrective measures are implemented. 
 
Fixed Laboratory TSAs 
 
Internal laboratory audits may be conducted by the TRC Project QA Manager (or her designee).  
The fixed laboratory TSA includes a review of the following areas: 
 
 QA organization and procedures (including the Laboratory QA Plan), 
 Personnel training and qualifications, 
 Facility security 
 Sample log-in procedures, 
 Sample storage facilities, 
 Analyst technique 
 Adherence to EPA methods and the QAPP, 
 Compliance with QA/QC objectives, 
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 Equipment, instrumentation and supplies kept on reserve, 
 Instrument calibration and maintenance, 
 Data recording, reduction, review, and reporting, and 
 Cleanliness and housekeeping. 
 
An example of a fixed laboratory TSA checklist is included as Figure 14-2.  Preliminary results 
of the TSA will be discussed with the Laboratory Manager, Laboratory Project Manager, and 
Laboratory QA Manager during a verbal debriefing held at the facility.  Assessment findings will 
be documented and reported as described in Section 14.2. 
 
Data Validation TSA 
 
An audit of the complete Data Validation Report will be conducted prior to submitting the report 
to EPA.  This audit will include a review of the associated analytical data package deliverables 
for completeness and a review of the Data Validation Report to ensure that required components 
are present.  This audit will also ensure that the most recent version of the EPA Region II data 
validation guidelines were followed and that measurement performance criteria were met. 
 
14.1.2 External Assessments 
 
External assessments will be the responsibility of the EPA Region 2 or NJDEP, and performed as 
needed. 
 
14.2 Assessment Findings and Corrective Action Responses 
 
The results of the field sampling and fixed laboratory TSAs will be documented in written 
reports; in addition, verbal debriefings will also be held at the conclusion of audits.  The reports 
will be prepared by the auditor and will describe the scope of the TSA, summarize audit findings, 
and recommend corrective action.  The report will be distributed to the appropriate personnel for 
response:  the TRC Field Team Manager will be responsible for responding to the field sampling 
TSA report, and the Laboratory QA Manager will be responsible for addressing the fixed 
laboratory TSA report.  Significant issues that are discovered during the TSA and which could 
potentially affect data quality or usability will be brought to the immediate attention of the TRC 
Project Manager. 
 
The results of the Data Validation TSA will be noted on the Data Validation Report and/or 
documented in a written report.  Data Validation Reports will be corrected based on the results of 
this audit prior to submittal to EPA. 
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Figure 14-1 Example of Field Sampling TSA Checklist 
 

Project: 

Site Location: 

Auditor: 

1. Was project-specific training held? 

2. Are copies of project plan on site and available to personnel? 

3. Are samples being collected in accordance with the project plan? 

4. Do the numbers and locations of samples conform to the project plan? 

5. Are sample locations flagged, staked, or otherwise marked? 

6. Are samples labeled in accordance with the project plan? 

7. Is equipment decontamination in accordance with the project plan? 

8. Is field instrumentation being operated and calibrated in accordance with the 
project plan? 

9. Are samples being preserved and containerized in accordance with the project 
plan? 

10. Are QC samples in accordance with the types, collection procedures, and 
frequencies specified in the project plan? 

11. Are chain-of-custody procedures and documents in conformance with the 
project plan? 

12. Are field records complete, accurate, up-to-date, and in conformance to good 
record keeping procedures? 

13. Are modifications to the project plan being communicated, approved, and 
documented appropriately? 

Additional Comments: 

 

 

 

 

Auditor: Date: 
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Figure 14-2 Example of Fixed Laboratory TSA Checklist 
 

Project: 

Facility Location: 

Auditor: 

Is there a written QA Program Plan/Manual?   

Is there a designated QA Officer? 

Are facilities and equipment adequate to perform the analyses of interest?   

Review procedures and engineering controls for minimizing cross contamination. 

Review most recent interlaboratory PE sample results and recent Agency audits. 

Review SOP system.  Review techniques for conformance to approved SOPs. 

Are personnel qualified and trained?  Is there a formal training program and are records of 
training and proficiency maintained? 

Is there a designated sample custodian?  Is there a sample inspection checklist?  Are sample 
log-in procedures defined in an SOP? 

Is the laboratory area secure? 

Review internal chain-of-custody procedures. 

Are instruments operated and calibrated in accordance with the EPA methods or laboratory 
SOPs?  Are records of calibration maintained? 

Is equipment maintained according to written protocols?  Are routine and non-routine 
maintenance procedures documented? 

Are samples being analyzed in conformance to the EPA methods or laboratory SOPs? 

Are QC samples and checks being performed at the frequencies stated in the EPA methods or 
laboratory SOPs? 

Are records complete, accurate, up-to-date, and in conformance to good record keeping 
procedures? 

How are project-specific requirements communicated to the bench level? 

Review data reduction, review, and reporting processes. 

Review data archival process (paper and electronic). 

Review audit and corrective action program. 

Additional Comments: 

  

Auditor: Date: 
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The response to the TSA reports will include a description of the corrective action(s) to be 
implemented, the identities of the personnel responsible for implementing the corrective action, 
and the schedule for implementation/completion.  Responses must be completed within one 
week of issuing the TSA report.  The response will be reviewed by the TRC Project QA Manager 
and, if issues have been addressed appropriately and in a timely manner, no further action will be 
required.  In the event that the corrective action(s) are inadequate or inappropriate, follow-up 
activities, including additional audits, or discussions with the TRC Project Manager, will be 
conducted by the TRC Project QA Manager.  The complete TSA report, including resolution of 
any deficiencies, will be included in the QA reports to management, as described in Section 15.0. 
 
14.3 Additional QAPP Non-Conformances 
 
14.3.1 Field Non-Conformances 
 
Corrective action in the field may be needed when the sample network is changed (i.e., more/less 
samples, sampling locations other than those specified in the QAPP), or when sampling 
procedures and/or field analytical procedures require modification, etc. due to unexpected 
conditions.  The field team may identify the need for corrective action.  The TRC Field Team 
Manager will approve the corrective action and notify the TRC Project Manager.  The TRC 
Project Manager, in consultation with the EPA Remedial Project Manager, if necessary, will 
approve the corrective measure.  The TRC Field Team Manager will ensure that the corrective 
measure is implemented by the field team.  Corrective actions will be implemented and 
documented in the field logbook.  Documentation will include: 
 
 A description of the circumstances that initiated the corrective action, 
 The action taken in response, 
 The final resolution, and 
 Any necessary approvals. 
 
No staff member will initiate corrective action without prior communication of findings through 
the proper channels.  If necessary, a problem resolution audit will be conducted.  
 
14.3.2 Laboratory Non-Conformances 
 
Corrective action in the laboratory may occur prior to, during, and after initial analyses.  A 
number of conditions such as broken sample containers, omissions or discrepancies with chain-
of-custody documentation, low/high pH readings, and potentially high concentration samples 
may be identified during sample log-in or just prior to analysis.  Following consultation with 
laboratory analysts and Laboratory Section Leaders, it may be necessary for the Laboratory QA 
Manager to approve the implementation of corrective action.  The EPA methods, and laboratory 
SOPs specify some conditions during or after analysis that may automatically trigger corrective 
action or optional procedures.  These conditions may include dilution of samples, additional 
sample extract cleanup, automatic reinjection/reanalysis when certain QC criteria are not met, 
loss of sample through breakage or spillage, etc.  
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The analyst may identify the need for corrective action.  The Laboratory Section Leader, in 
consultation with the staff, will approve the required corrective action to be implemented by the 
laboratory staff.  The Laboratory QA Manager will ensure implementation and documentation of 
the corrective action.  If the nonconformance causes project objectives not to be achieved, the 
TRC Project QA Manager will be notified.  The TRC Project QA Manager will contact levels of 
project management for concurrence with the proposed corrective action. 
 
These corrective actions are performed prior to release of the data from the laboratory.  The 
corrective action will be documented in both the laboratory’s corrective action files, and the 
narrative data report sent from the laboratory to TRC.  If the corrective action does not rectify the 
situation, the laboratory will contact the TRC Project QA Manager, who will determine the 
action to be taken and inform the appropriate personnel.  If necessary, a problem resolution audit 
will be conducted. 
 
14.4 Data Validation and Data Assessment Non-Conformances 
 
The need for corrective action may be identified during either data validation or data assessment.  
Potential types of corrective action may include resampling by the field team or 
reinjection/reanalysis of samples by the laboratory.  These actions are dependent upon the ability 
to mobilize the field team and whether the data to be collected are necessary to meet the required 
QA objectives.  If the data validator or data assessor identifies a corrective action situation, the 
TRC Project Manager will be responsible for informing the appropriate personnel.  Corrective 
actions of this type will be documented by the TRC Project Manager and maintained in the 
project files. 
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QAPP Worksheet #31  

Planned Project Assessments Table 

Assessment 
Type 

Frequency 
Internal or 
External 

Organization 
Performing 
Assessment 

Person(s) Responsible 
for Performing 

Assessment (Title and 
Organizational 

Affiliation) 

Person(s) Responsible for 
Responding to 

Assessment 
Findings(Title and 

Organizational 
Affiliation) 

Person (s) Responsible 
for Identifying and 

Implementing 
Corrective Actions 

(CA) (Title and 
Organizational 

Affiliation) 

Person (s) Responsible 
for Monitoring 

Effectiveness of CA 
(Title and 

Organizational 
Affiliation) 

Field Sampling 
Technical 
System Audit (if 
required) 

1/ at startup 
of sampling 
events 

Internal TRC Environmental Elizabeth Denly/Project 
QA Manager, TRC 
Environmental 

Field staff, TRC 
Environmental 

TBD/Field Team 
Manager and Jorge 
Gomez/Project Manager, 
TRC Environmental 

Elizabeth Denly/ Project 
QA Manager, TRC 
Environmental 

Fixed Laboratory 
Technical 
Systems Audit (if 
required) 

1/ at startup 
of sampling 

External TRC Environmental Elizabeth Denly/ Project 
QA Manager, TRC 
Environmental 

Laboratory QA Manager Laboratory QA Manager Laboratory QA Manager 

Data Validation 
Technical 
Systems Audit 

1 per data 
package 

Internal TRC Environmental Elizabeth Denly/ Project 
QA Manager, TRC 
Environmental 

Data Validator, TRC 
Environmental 

Data Validator, TRC 
Environmental 

Elizabeth Denly/ Project 
QA Manager, TRC 
Environmental 

Data Package 
Technical 
Systems Audit 

1 per data 
package 

External TRC Environmental Data Validator, TRC 
Environmental 

Laboratory QA Manager Laboratory QA Manager Data Validator, TRC 
Environmental 
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QAPP Worksheet #32 

Assessment Findings and Corrective Action Responses 

Assessment 
Type 

Nature of 
Deficiencies 

Documentation 

Individual(s) Notified 
of Findings  

(Name, Title, 
Organization) 

Timeframe of 
Notification 

Nature of 
Corrective Action 

Response 
Documentation 

Individual(s) 
Receiving Corrective 

Acton Response 
(Name, Title, Org.)1 

Timeframe for 
Response 

Field 
Sampling 
TSA 

Written Audit 
Report 

TBD/Field Team 
Manager and Jorge 
Gomez/Project Manager, 
TRC Environmental 

48 hours after 
audit 

Letter Elizabeth Denly/ 
Project QA Manager, 
TRC Environmental 

48 hours after 
notification 

Fixed 
Laboratory 
TSA 

Written Audit 
Report 

Laboratory QA Manager 3 days after audit Letter Elizabeth Denly/ 
Project QA Manager, 
TRC Environmental 

1 week after 
notification 

Data 
Validation 
TSA 

Written Audit 
Report 

Data Validator, TRC 
Environmental 

2 weeks after 
data validation 
report received 

Memorandum Elizabeth Denly/ 
Project QA Manager, 
TRC Environmental 

1 week after 
notification 

Data Package 
TSA 

Electronic Mail 
Notification 

Laboratory Project 
Manager 

2 weeks after 
data package 
received 

Electronic Mail Data Validator, TRC 
Environmental 

3 days after notification 

 
1 As per Section 4.2 of the QAPP, The TRC Project Manager will notify the TRC Project Coordinator of any issues which may potentially affect the achievement of project objectives.  The TRC Project 
Coordinator will in turn notify the EPA Remedial Project Manager of these issues. Therefore, regulatory agencies may not be notified of all corrective actions, only those that may affect the achievement 
of project objectives. If Field Sampling TSAs or Fixed Laboratory TSAs are performed, these will be performed at the onset of the program to ensure any potential corrective actions are in place as soon 
as possible.   
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15.0 QA MANAGEMENT REPORTS 
 
QA reports will be submitted to the TRC Project Manager to ensure that any problems identified 
during the sampling and analysis programs are investigated and the proper corrective measures 
taken in response.  Worksheet #33 summarizes QA management reports which may be submitted 
during this investigation.  The QA reports may include: 
 
 Results of field and laboratory audits,  
 Problems noted during data validation and assessment,  
 Significant QA/QC problems, recommended corrective actions, and the outcome of 

corrective actions, 
 Data usability assessments, and 
 The final project report. 
 
QA reports will be prepared and submitted on an as-needed basis. 
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QAPP Worksheet #33 

QA Management Reports Table 
Type of Report Frequency (daily, weekly 

monthly, quarterly, 
annually, etc.) 

Projected 
Delivery Date(s)

Person(s) Responsible for Report Preparation 
(Title and Organizational Affiliation) 

Report Recipients (Title 
and Organizational Affiliation) 

 
Verbal Status 

Report 
Daily At the end of 

every day of 
field activities 

TBD, Field Team Manager, TRC Environmental Jorge Gomez, Project Manager, TRC 
Environmental 

Verbal or Written 
Status Report 

As necessary As necessary Jorge Gomez, Project Manager, TRC 
Environmental 

Patrick Hansen, Project Coordinator, TRC 
Environmental  

Corrective Action 
Report 

As necessary As necessary Elizabeth Denly, Project QA Manager, TRC 
Environmental 

Jorge Gomez, Project Manager, TRC 
Environmental 

Field Sampling 
Technical Systems 

Audit Report   
(if applicable) 

One/ at startup of sampling Within 2-3 days 
of audit 

Elizabeth Denly, Project QA Manager, TRC 
Environmental 

Jorge Gomez, Project Manager, TRC 
Environmental 

Off-site Laboratory 
Technical Systems 

Audit Report  
(if applicable) 

One/prior to sampling 
startup 

Within 2-3 days 
of audit 

Elizabeth Denly, Project QA Manager, TRC 
Environmental 

Laboratory QA Manager 

Data Usability 
Assessment Report 

One/ after data generated 
and validated 

TBD Elizabeth Denly, Project QA Manager, TRC 
Environmental 

Jorge Gomez, Project Manager, TRC 
Environmental 

Final Project 
Report 

One/ after sampling and 
risk assessment completed 

TBD Jorge Gomez, Project Manager and Patrick 
Hansen, Project Coordinator, TRC Environmental

Sherrel Henry, Remedial Project Manager, EPA
Donna Gaffigan, Case Manager, NJDEP 

 
TBD: To Be Determined 
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16.0 DATA REVIEW STEPS 
 
16.1 Step I:  Verification and Step II:  Validation 
 
Data generated through field activities, or by the laboratory operation, will be reduced and 
validated prior to reporting.  No data will be disseminated by TRC or its subcontractors until it 
has been subjected to the procedures summarized below. 
 
Worksheets #34, 35, and 36 summarize the data verification processes for data generated during 
this investigation. 
 
16.2 Field Sampling Data 
 
Field sampling data will be verified daily by each person performing the tasks.  These data will 
be verified for completeness and correctness.  Field sampling data will also be independently 
reviewed daily by the TRC Field Team Manager to ensure that records are complete, accurate, 
and legible and verify that the sampling procedures are in accordance with the protocols 
specified in the QAPP.  Personnel performing the verification tasks will sign the field notes after 
verification.  Verification will include field logbook notes, field sampling forms, and COCs.  
Details of the review of field records are provided below. 
 
Sample collection information will be transcribed directly into the field logbook or onto 
standardized forms.  If errors are made, results will be legibly crossed out, initialed and dated by 
the person recording the data, and corrected in a space adjacent to the original (erroneous) entry.  
Each member of the field sampling team will be responsible for an internal verification of the 
transcribed information.  Daily external verification of the field records by the TRC Field Team 
Manager will ensure that: 
 
 Logbooks and standardized forms have been filled out completely and that the information 

recorded accurately reflects the activities that were performed. 
 Records are legible and in accordance with good record keeping procedures: i.e., entries are 

signed and dated, data are not obliterated, changes are initialed, dated, and explained. 
 Sample collection, handling, preservation, and storage procedures were conducted in 

accordance with the protocols described in the QAPP, and that any deviations were 
documented and approved by the appropriate personnel. 

 
External verification of the chains-of-custody will be performed by the TRC Project QA 
Manager to ensure that appropriate samples were collected and submitted to the laboratory for 
the correct analyses.   
 
16.3 Field Analysis Data 
 
Each member of the sampling team performing field analysis tasks will verify their own data at 
the conclusion of each day for completeness and correctness.  Field analysis data will also be 
independently verified by the TRC Field Team Manager or TRC Project QA Manager to ensure 
that records are complete, accurate, and legible and verify that the calibration procedures are in 
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accordance with the protocols specified in the QAPP.  Personnel performing the verification 
tasks will sign the field notes after verification.  Verification will include a review of field 
logbook notes and equipment calibration forms. Details of the review of field analysis records 
are provided below. 
 
Field analysis information will be transcribed directly into the field logbook or onto standardized 
forms.  If errors are made, results will be legibly crossed out, initialed and dated by the person 
recording the data, and corrected in a space adjacent to the original (erroneous) entry.  Each 
member of the field sampling team will be responsible for an internal verification of the 
transcribed information.  Daily external verification of the field analysis records by the TRC 
Project QA Manager will ensure that: 
 
 Logbooks and standardized forms have been filled out completely and that the information 

recorded accurately reflects the activities that were performed. 
 Records are legible and in accordance with good record keeping procedures, i.e., entries are 

signed and dated, data are not obliterated, changes are initialed, dated, and explained. 
 Calibration procedures were conducted in accordance with the protocols described in the 

QAPP, and that any deviations were documented and approved by the appropriate personnel. 
 
16.4 Fixed Laboratory Data 
 
Internal Reviews 
 
Prior to the release of any data from the laboratory, the data will be verified and approved by 
laboratory personnel.  This review will consist of a tiered review by the person performing the 
work, a qualified peer, and by supervisory personnel.  Details of the review are provided below. 
 
Prior to being released as final, laboratory data will proceed through a tiered review process.  
Data verification starts with the analyst or technician who performs a 100 percent review of the 
data to ensure the work was done correctly the first time.  It is the responsibility of the analyst or 
technician to ensure that the verification of data in his or her area is complete.  The data 
reduction and initial verification process must ensure that: 
 
 Sample preparation and analysis information is correct and complete, 
 Results are correct and complete, 
 The appropriate EPA methods or laboratory SOPs have been followed and are identified in 

the project records, 
 Proper documentation procedures have been followed, 
 Nonconformances have been documented, and 
 Project-specific requirements have been met. 
 
Following the completion of the initial verification by the analyst or technician, a systematic 
check of the data will be performed by an experienced peer, Laboratory Section Leader, or 
designee.  This check will be performed to ensure that initial review has been completed 
correctly and thoroughly.  Included in this review will be an assessment of the acceptability of 
the data with respect to: 
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 Adherence of the procedure used to EPA methods and laboratory SOPs, and any project-

specific methods and specific instructions, 
 Correct interpretation of data (e.g., mass spectra, chromatographic interferences, etc.), 
 Correctness of numerical input when computer programs are used (checked randomly) and 

numerical correctness of calculations and formulas (checked randomly), 
 Acceptability of QC data, 
 Documentation that instruments were operating according to method specifications 

(calibrations, performance checks, etc.), 
 Documentation of dilution factors, standard concentrations, etc., 
 Sample holding time assessment,  
 Nonconforming events have been addressed by corrective action as defined on a 

nonconformance memo. 
 
A third-level review will be performed by the Laboratory Project Manager before results are 
submitted to the client.  This review serves to verify the completeness of the data report and to 
ensure that project requirements are met for the analyses performed.  The items to be reviewed 
will include: 
 
 Results are present for samples in the analytical batch or reporting group,  
 Parameters or target compounds requested are reported,  
 The correct units and correct number of significant figures are utilized, 
  Nonconformances, including holding time violations, and data evaluation statements that 

impact the data quality are accompanied by clearly expressed comments from the laboratory, 
 The final report is legible, contains the supporting documentation required by the project, and 

is in either the standard format or in the client-required format. 
 
A narrative to accompany the final report will be finalized by the Laboratory Project Manager.  
This narrative will include relevant comments, including data anomalies and nonconformances. 
 
Independent Review 
 
An independent review of fixed laboratory data will be performed in order to determine the 
quality of the analytical data.  Project-specific procedures will be used to validate analytical 
laboratory data.  The basis for the validation will be from the following documents: 
 
 Validating Volatile Organic Compounds by SW-846 Method 8260B, HW-24, Revision 2, 

August 2008, Region 2.  
 Validating Semivolatile Organic Compounds by SW-846 Method 8270, HW-22, Revision 4, 

August 2008, Region 2.  
 Data Validation SOP of Organochlorine Pesticides by Gas Chromatography SW-846 Method 

8081B, HW-44, Revision 1, October 2006, Region 2. 
 Data Validation SOP of Organic Analysis of PCBs by Gas Chromatography SW-846 Method 

8082A, HW-45, Revision 1, October 2006, Region 2. 
 USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 

Review, EPA 540-R-04-004, October 2004.  
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 Evaluation of Metals Data for the CLP Program, HW-2, Revision 13, September 2006, 
Region 2. 

 
These documents will be modified to include method-specific criteria (i.e., measurement 
performance criteria detailed in this QAPP).  Worksheets #12, 15, 19, 28, the EPA methods and 
the laboratory SOPs summarize the QC criteria and holding time requirements for analyses 
conducted under this program.  These criteria will be used to evaluate and qualify the data during 
validation and will be substituted for the default validation criteria listed in the guidelines, when 
necessary.   
 
Validation will be performed by TRC and will follow one or more of the validation guidelines 
listed above.  Up to twenty-five percent of the soil, sediment, surface water, and/or tissue data for 
VOCs, SVOCs, pesticides, PCB Aroclor, metals, and hexavalent chromium analyses will be 
subjected to full validation, as per Region II data validation guidelines.  A completeness check, 
an overall evaluation of data and potential usability issues, technical holding times and QC 
sample results (blanks, surrogate spikes, MS/MSDs, matrix duplicates, and LCSs) will be 
included in the review.   
 
Validation procedures used by the TRC Project QA Manager on field parameters will include a 
review of the daily calibration checks performed on the instrumentation in the field in 
comparison to the QAPP requirements and a review of the results to ensure that results appear 
reasonable, as reported.  Validation will not be performed for the TOC, pH and ORP analyses of 
soil and/or sediment samples.  It should be noted that although only a percentage of the data will 
be subjected to validation that all data will undergo a usability assessment as outlined in Section 
17. 
 
Upon completion of the validation, a report will be prepared.  These reports will be consistent 
with the EPA Region II validation guidelines.  Qualifiers applied to the data during validation 
will be entered into the electronic data deliverables in the database.  Validated data will be used 
to generate tables and figures. 
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QAPP Worksheet #34 

Verification (Step I) Process Table 
Verification 

Input 
Description Internal / 

External 
Responsible for Verification 

(Name, Organization) 

Chains-of-Custody  
and Shipping 
Forms 

Chain-of-Custody forms and shipping documentation will be reviewed internally upon their completion and verified against the packed 
sample coolers for which they represent.  When everything checks out, a copy of the chain-of-custody will be retained in the site file, 
and the original and remaining copies will be taped inside the cooler for shipment.  See Section 11.0 for further details. 

Internal Field Team Manager, TRC 
Environmental Corporation 

Field Notes Field notes will be reviewed on a daily basis to ensure notes are accurate, all necessary calibration information has been documented, 
and notes are complete.  Field notes will be placed in the site file and attached to the final report. 

Internal Field Team Manager, TRC 
Environmental Corporation 

Audit Reports Upon report completion, a copy of all audit reports will be placed in the project file.  If corrective actions are required, a copy of the 
documented corrective action taken will be attached to the appropriate audit report in the site file.  At the beginning of each week, and at 
the completion of the site work, project file audit reports will be reviewed internally to ensure that all appropriate corrective actions 
have been taken and that corrective action reports are attached.  If corrective actions have not been taken, the Field Team Manager will 
be notified to ensure action is taken. 

Internal Jorge Gomez, TRC Environmental 
Corporation 

QAPP All aspects of the project (field sampling, laboratory analyses, data validation) will be continuously verified versus the EPA-approved 
QAPP. 

Internal Elizabeth Denly, TRC Environmental 
Corporation 

Laboratory Data 
Packages 

All laboratory data packages will be verified internally by the laboratory performing the work for completeness and technical accuracy 
prior to submittal.   

Internal Marie Meidhof, Accutest Laboratories 
Mary Davis, Alpha Analytical 
Laboratory 

Laboratory Data 
Packages 

All received data packages will be verified according to the data validation procedures specified in Worksheet #36. Internal Elizabeth Denly, TRC Environmental 
Corporation 

Data Validation 
Reports 

All data validation reports will be technically reviewed for accuracy and completeness. Internal Elizabeth Denly, TRC Environmental 
Corporation 

Electronic Data 
Deliverables 

EDDs will be used to import data into TRC’s database.  The imported data will be verified with the validated data for accuracy. Internal Elizabeth Denly, TRC Environmental 
Corporation 
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QAPP Worksheet #35 

Validation (Steps IIa and IIb) Process Table 

Step IIa/IIb Validation Input Description Responsibility for Data Validations (Name, 
Organizational affiliation) 

IIb On-site Analytical Work All on-site analytical work will be reviewed against 
QAPP requirements for completeness and accuracy based 
on the field calibration records. 

Field Team Manager, TRC Environmental 
Corporation 

IIa Sampling Procedures Ensure that all sampling procedures in Work Plans and 
QAPP were followed. 

Field Team Manager, TRC Environmental 
Corporation 

IIa SOPs Ensure that all analytical methods and SOPs were 
followed. 

Elizabeth Denly, TRC Environmental 
Corporation  

IIa Documentation of Method QC 
Results 

Establish that all method-required QC samples were run 
and met required limits. 

Elizabeth Denly, TRC Environmental 
Corporation  

IIb Documentation of QAPP QC 
Sample Results 

Establish that all QAPP-required QC samples were run 
and met required limits. 

Elizabeth Denly, TRC Environmental 
Corporation  

IIb Project Quantitation Limits Ensure that all sample results met the project quantitation 
limits specified in the QAPP. 

Elizabeth Denly, TRC Environmental 
Corporation  

IIa Raw Data Spot checks of raw data will be performed to confirm 
laboratory calculations. 

Elizabeth Denly, TRC Environmental 
Corporation  
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QAPP Worksheet #36 

Validation (Steps IIa and IIb) Summary Table* 

Step IIa/IIb Matrix Analytical Group 
Concentration 

Level 
Validation Criteria 

Data Validator (Name 
and Organizational 

Affiliation) 
IIa Soil TCL VOCs High (1) Elizabeth Denly, TRC 

IIb Soil TCL VOCs High Worksheets # 12-1, 15-6, 24, 25, 
28-1 

Elizabeth Denly, TRC 

IIa Soil TAL 
Metals/Vanadium/Chromium 

Low (5), (6) Elizabeth Denly, TRC 

IIb Soil TAL 
Metals/Vanadium/Chromium 

Low Worksheets # 12-5, 15-10, 24, 
25, 28-2 

Elizabeth Denly, TRC 

IIa Soil pH and ORP NA NA NA 

IIb Soil pH and ORP NA NA NA 

IIa Soil Hexavalent chromium Low (6) Elizabeth Denly, TRC 

IIb Soil Hexavalent chromium Low 12-8, 15-11, 24, 25, 28-7 Elizabeth Denly, TRC 

IIa Sediment TCL SVOCs Low (2) Elizabeth Denly, TRC 

IIb Sediment TCL SVOCs Low Worksheets # 12-2, 15-1, 24, 25, 
28-3 

Elizabeth Denly, TRC 

IIa Sediment TCL Pesticides Low (3) Elizabeth Denly, TRC 

IIb Sediment TCL Pesticides Low Worksheets # 12-4, 15-2, 24, 25, 
28-4 

Elizabeth Denly, TRC 

IIa Sediment PCB Aroclors Low (4) Elizabeth Denly, TRC 

IIb Sediment PCB Aroclors Low Worksheets # 12-3, 15-3, 24, 25, 
28-5 

Elizabeth Denly, TRC 

IIa Sediment Total Organic Carbon NA NA NA 

IIb Sediment Total Organic Carbon NA NA NA 

IIa Sediment TAL Metals Low (5), (6) Elizabeth Denly, TRC 

IIb Sediment TAL Metals Low Worksheets # 12-5, 15-4, 24, 25, 
28-2 

Elizabeth Denly, TRC 

IIa Sediment Grain Size NA NA NA 

IIb Sediment Grain Size NA NA NA 
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QAPP Worksheet #36 

Validation (Steps IIa and IIb) Summary Table* 

Step IIa/IIb Matrix Analytical Group 
Concentration 

Level 
Validation Criteria 

Data Validator (Name 
and Organizational 

Affiliation) 
IIa Sediment pH  NA NA NA 

IIb Sediment pH  NA NA NA 

IIa Stream Bank Soil TCL SVOCs Low (2) Elizabeth Denly, TRC 

IIb Stream Bank Soil TCL SVOCs Low Worksheets # 12-2, 15-7, 24, 25, 
28-3 

Elizabeth Denly, TRC 

IIa Stream Bank Soil TCL Pesticides Low (3) Elizabeth Denly, TRC 

IIb Stream Bank Soil TCL Pesticides Low Worksheets # 12-4, 15-8, 24, 25, 
28-4 

Elizabeth Denly, TRC 

IIa Stream Bank Soil PCB Aroclors Low (4) Elizabeth Denly, TRC 

IIb Stream Bank Soil PCB Aroclors Low Worksheets # 12-3, 15-9, 24, 25, 
28-5 

Elizabeth Denly, TRC 

IIa Stream Bank Soil TAL Metals Low (5), (6) Elizabeth Denly, TRC 

IIb Stream Bank Soil TAL Metals Low Worksheets # 12-5, 15-10, 24, 
25, 28-2 

Elizabeth Denly, TRC 

IIa Stream Bank Soil pH and ORP NA NA NA 

IIb Stream Bank Soil pH and ORP NA NA NA 

IIa Stream Bank Soil Hexavalent Chromium Low (6) Elizabeth Denly, TRC 

IIb Stream Bank Soil Hexavalent Chromium Low Worksheets # 12-8, 15-11, 24, 
25, 28-7 

Elizabeth Denly, TRC 

IIa Surface Water TCL VOCs Low (1) Elizabeth Denly, TRC 

IIb Surface Water TCL VOCs Low Worksheets # 12-9, 15-12, 24, 
25, 28-9 

Elizabeth Denly, TRC 

IIa Surface Water TAL Metals/Hardness Low (5), (6) Elizabeth Denly, TRC 

IIb Surface Water TAL Metals/Hardness Low Worksheets # 12-10, 12-11, 15-
13, 24, 25, 28-10, 28-11 

Elizabeth Denly, TRC 

IIa Surface Water Al, Cd, Co, Cu, Se, V Low (5), (6) Elizabeth Denly, TRC 

IIb Surface Water Al, Cd, Co, Cu, Se, V Low Worksheets # 12-10, 15-13a, 24, 
25, 28-10 

Elizabeth Denly, TRC 
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QAPP Worksheet #36 

Validation (Steps IIa and IIb) Summary Table* 

Step IIa/IIb Matrix Analytical Group 
Concentration 

Level 
Validation Criteria 

Data Validator (Name 
and Organizational 

Affiliation) 
IIa Surface Water Hexavalent Chromium Low (6) Elizabeth Denly, TRC 

IIb Surface Water Hexavalent Chromium Low Worksheets # 12-12, 15-14, 24, 
25, 28-8 

Elizabeth Denly, TRC 

IIa Tissue Metals Low (5), (6) Elizabeth Denly, TRC 

IIb Tissue Metals Low Worksheets # 3 12-5, 15-15, 24, 
25, 28-2 

Elizabeth Denly, TRC 

 
NA - Not applicable 
(1) - Validating Volatile Organic Compounds by SW-846 Method 8260B, HW-24, Revision 2, August 2008, Region 2.  
(2) - Validating Semivolatile Organic Compounds by SW-846 Method 8270, HW-22, Revision 4, August 2008, Region 2.  
(3) - Data Validation SOP of Organochlorine Pesticides by Gas Chromatography SW-846 Method 8081B, HW-44, Revision 1, October 2006, Region 2. 
(4) - Data Validation SOP of Organic Analysis of PCBs by Gas Chromatography SW-846 Method 8082A, HW-45, Revision 1, October 2006, Region 2. 
(5) - Evaluation of Metals Data for the CLP Program, HW-2, Revision 13, September 2006, Region 2.  
(6) - USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, EPA 540-R-04-004, October 2004.  
* - Up to 25% of the soil, sediment, surface water, and/or tissue data will be subjected to validation. 
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17.0 USABILITY ASSESSMENT 
 
17.1 Data Usability 
 
The purpose of this section is to indicate the methods by which it will be ensured that the 
validated laboratory data collected for this investigation are consistent with the project quality 
objectives established for the investigation, to ensure the quality of data was sufficient for its 
intended use, and to identify trends, relationships, and anomalies in the data.  Conclusions based 
on the data, limitations on the use of the data, and the determination if data gaps exist will be 
included in the data usability assessment.  The data usability assessment will be performed by the 
TRC Project Manager, in conjunction with the TRC Project QA Manager and will be performed 
after the data validation has been completed. 
 
17.2 Precision 
 
The RPD between the matrix spike and matrix spike duplicate in the case of organic parameters, 
or sample and sample duplicate in the case of all parameters, is calculated to compare to 
precision objectives.  MS/MSDs and laboratory duplicates will be used to assess analytical 
precision and the field duplicates will be used to assess project precision.  The RPD will be 
calculated according to the following formula: 
 

100 
)2    1   ( 5.0

)2   1   (
x

SampleinAmountSampleinAmount

SampleinAmountSampleinAmount
RPD




  

 
The impact of analytical imprecision, project imprecision, and overall imprecision (when both 
analytical and project precision tests show problems) on data usability will be assessed.  If the 
precision results yield data which are not usable, the data usability assessment will identify how 
this problem will be resolved and the potential need for resampling will be discussed in the final 
project report. 
 
17.3 Accuracy 
 
If field or laboratory contamination exists, the impact on the data will be evaluated during the 
data usability assessment.  The direction of bias for contamination will be identified. 
 
In order to assure the accuracy of the analytical procedures, matrix spike samples will be 
utilized.  The increase in concentration of the analyte observed in the spiked sample, due to the 
addition of a known quantity of the analyte, compared to the reported value of the same analyte 
in the unspiked sample, determines percent recovery (%R). 
 
Accuracy is similarly assessed by determining %Rs for surrogate compounds added to each field 
and QC sample to be analyzed for organic parameters.  Accuracy for all analyses will be further 
assessed through determination of %Rs for LCSs and calibration results, etc.  If the Data 
Validation Reports indicate contamination and/or analytical biases, the impact on the data will be 
assessed. 
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%R for MS/MSD results will be determined according to the following equation: 
 

100 
A A 

)     (
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R
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  

 
%R for LCSs and surrogate compound results will be determined according to the following 
equation: 
 

100 
A  
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Overall contamination and accuracy/bias will be reviewed for each matrix and analytical 
parameter.  The data usability assessment will include any limitations on the use of the data, if it 
is limited to a particular matrix, data package, parameter, or laboratory.  If the accuracy results 
yield data which are not usable, the data usability assessment will identify how this problem will 
be resolved and the potential need for resampling will be discussed in the final project report. 
 
17.4 Representativeness 
 
If field duplicates indicate spatial variability, the data usability assessment will evaluate the 
impact on the data.  Overall sample representativeness will be evaluated for each matrix and 
analytical parameter by reviewing adherence to sampling procedures, QAPP requirements and 
audits, if performed.  The data usability assessment will include any limitations on the use of the 
data, if limited to a particular matrix, data package, parameter, or laboratory.  If the results of the 
evaluation of representativeness yield data which are not usable, the data usability assessment 
will identify how this problem will be resolved and the potential need for resampling will be 
discussed in the final project report. 
 
17.5 Sensitivity and Quantitation Limits 
 
Overall sensitivity will be reviewed for each matrix and analytical parameter.  The impact on the 
lack of sensitivity or the reporting of higher quantitation limits by the laboratory will be assessed.  
The data usability assessment will include any limitations on the use of the data, if limited to a 
particular matrix, data package, parameter, or laboratory.  If the results of the evaluation of 
sensitivity yield data which are not usable, the data usability assessment will identify how this 
problem will be resolved and the potential need for resampling will be discussed in the final 
project report.   
 
17.6 Completeness 
 
Completeness is the ratio of the number of valid sample results to the total number of samples 
analyzed or processed.  Following completion of the testing, the percent completeness will be 
calculated by the following equation: 
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Overall completeness will be reviewed for each matrix and analytical parameter.  The goals for 
field and laboratory completeness are 90% and 95%, respectively.  The data usability assessment 
will include any limitations on the use of the data, if limited to a particular matrix, data package, 
parameter, or laboratory.  If the results of the evaluation of completeness yield data which are not 
usable, the data usability assessment will identify how this problem will be resolved and the 
potential need for resampling will be discussed in the final project report. 
 
17.7 Data Limitations and Actions 
 
The field and laboratory data collected during this investigation will be used to achieve the 
objectives identified in Sections 6.0 and 8.0 of this QAPP.  The QC results associated with each 
analytical parameter for each matrix will be compared to the objectives presented in this QAPP.  
Data generated in association with QC results meeting the stated acceptance criteria (i.e., data 
determined to be valid) will be considered usable for decision-making purposes.  Limitations on 
the use of the data will be stated and explained, if necessary. 
 
In addition, the data obtained will be both qualitatively and quantitatively assessed on a project-
wide, matrix-specific, and parameter-specific basis.  Results of the measurement error 
assessments will be applied against the site as a whole; any conclusions will be documented in 
the final report.  Data generated in association with QC results not meeting the stated acceptance 
criteria may still be considered usable for decision-making purposes, depending on certain 
factors.  This assessment will be performed by the TRC Project Manager, in conjunction with the 
TRC Project QA Manager, and the results presented and discussed in detail in the final report.  
Factors to be considered in this assessment of field and laboratory data will include, but not 
necessarily be limited to, the following. 
 
 Conformance to the field methodologies and procedures proposed in the QAPP, 
 Conformance to the EPA methods and laboratory SOPs cited in the QAPP, 
 Adherence to proposed sampling strategy, 
 Presence of elevated detection limits due to matrix interferences or contaminants present at 

high concentrations, 
 Presence of analytes not expected to be present, 
 Conformance to validation protocols included in the QAPP for both field and laboratory data, 
 Unusable data sets (qualified as “R”) based on the data validation results, 
 Data sets identified as usable for limited purposes (qualified as “J”) based on the data 

validation results, 
 Effect of qualifiers applied as a result of data validation on the ability to achieve the project 

objectives, 
 Status of all issues requiring corrective action, as presented in the QA reports to 

management, 
 Effect of nonconformance (procedures or requirements) on project objectives, 
 Adequacy of the data as a whole in meeting the project objectives, and 
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 Identification of any remaining data gaps and need to reevaluate data needs. 
 
Every reasonable attempt will be made to eliminate any sources of sampling and analytical error 
as early as possible in the program.  An ongoing data assessment program throughout the 
program will also assist in the early detection and correction of problems, thereby ensuring that 
project objectives are met. 
 
Reconciliation with the project objectives will have been considered to have been met if the 
measurement performance criteria from Section 6.0 are met.  If the data usability indicates that 
the project quality objectives in Section 8.0 have not been met, then the project management 
team will meet to determine if additional work needs to be performed. 
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PATRICKJ. HANSEN, PE 

EDUCATION 
MSCE, Civil Engineering, Lehigh University, 1991 
BSCE, Civil Engineering, Lehigh University, 1988 

PROFESSIONAL REGISTRATIONS/CERTIFICATIONS 
Professional Engineer, Pennsylvania, (#PE044649E), 1994 
Professional Engineer, New Jersey, (#24GE03948000), 1995 
Professional Engineer, Connecticut, (#18901 ), 1995 

· Professional Engineer, Maine, (#P11113), 2007 

REPRESENTATIVE EXPERIENCE 
As TRC's Director of Operations of the Philadelphia Metro region, Mr. Patrick J. Hansen, PE, 
has over 20 years of experience in environmental and engineering/construction disciplines, 
including; environmental programs, investigations and cleanups; permitting, due diligence, 
landfill closure, and regulatory negotiation. His work included many federal- and state-overseen 
projects, numerous Fortune 500 private clients; remedial design/planning and cost estimating, 
and cost recovery/litigation support, and construction. · 

Mr. Hansen exercised his entrepreneurial skills by opening and running his own firm for over 1 0 
years where he applied his wide-base of skills to the full breadth of project needs associated 
with environmental projects. Work included sampling programs, regulatory 
negotiations/interaction, detailed due diligence, binding fixed-price remedial costing including 
multiple best case/worst case scenarios, cost-cap insurance management, trust fund reporting 
and equity distributions, remedial design, and construction oversight associated with multi­
million dollar cleanups. The technical scop·e of projects included extensive earthmoving and 
construction management, landfill multi-media cap (including innovative geotextiles), wetland 
remediation and restoration, pump and treat scenarios, and industrial site soil capping. 

Mr. Hansen has provided expert technical, managerial, and strategic guidance to many 
projects, including the following: 

• Oversight of remediation at a major East Coast petroleum terminal and refinery. Project 
includes programmatic delineation of operation· related impact including soils, ground- and 
surface-water, and free-product encompassing the 1 ,000 acres site. Responsibilities 
include review of design and . decision documents, . development of action 
recomme~dations, and report preparation. 

• Development of RCRA Facility Investigation Workplan for chemical manufacturing site 
located in EPA Region IV. The primary concerns were associated with PCB-Iaden soils 
with an estimated liability of $2 billion. Work included review of considerable amounts of 
historic documentation and site information, strategically focusing proposed 
investigations, and providing a remedial vision for the site. 
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• Complete construction oversight for design and remediation of metals impacted soil and 
groundwater is an estuary environment with NJDEP oversight. Work included the 
installation of interlocking sheeting immediate adjacent to an ongoing industrial operation 
building (including noise and vibration monitoring), gross contamination excavation and 
hazardous materials management, gr'ound water controls, and construction of reinforced 
concrete facilities lined with geomembranes. 

• Modernization of transit authority's passenger train maintenance shop in eastern 
Pennsylvania. Million-dollar project included temporary sheeting, caisson installation, 
dewatering, concrete foundations, and procurement and installation of truck and body 
hoists for married-pair train maintenance. Responsibilities included project management, 
field resource allocation, material/equipment acquisition, and construction management. 

• New Jersey ISRA multi-million dollar cleanup of a former foundry in Cumberland County. 
This project was a fixed price liability transfer deal. Construction work included major 
earthwork and capping, geosynthetics, and excavation several feet under a stream, 
requiring 24/7 pump-around and water management. Preliminary work included 
consolidating 1 0-years of investigative information; developing a strategic transfer and 
closure strategy; a focused soils and groundwater investigation to characterize the 
contaminants and significantly decrease client's liability; development of Remedial Action 
Workplan, Stream Encroachment Permit, Soil Erosion Permit. 

• Remedial· evaluation at multiple large-scale petroleum/ chemical sites under CERCLA, 
RCRA, or state regulatory programs. Services included program management of major 
claims. Work included extensive- document review, development of site closure 
strategies, sampling approaches, and engineering cost estimates for various closure 
concepts. Developed detailed report discussing site conditions, remedial rationale, and 
justification of costs. 

• Construction management activities at ·a CERCLA mandated, New Jersey DEP 
supervised 70-·acre municipal landfill closure for a PRP group consisting of numerous 
major corporations. Multi-million dollar site activities included installation of multi-media 
cap; landfill gas system, and mechanical appurtenances; landfill leachate collection 
system; and surface-and storm-water controls. · 

• Remediation of inorganic-laden sediment site in New York. Construction work included 
sediment removal activities in an Army Corps designated water way, extensive water 
management, wetland reconstruction, and post-remedial confirmatory sampling. 

• Remediation of ·inorganic-laden sediment and waste rock at a former 85-acres mine site, 
governed by the Corps of Engineers. Work included design oversight, and heavy 
construction including major excavation of waste material, wetland remediation in highly­
challenging setting due to non-cohesive nature of waste sediments, and construction of a 
multi-media cap (geonets, geocomposite clay liner, etc.) over the island of waste rock. 
The site existed in an environmentally sensitive, ecologically-rich setting with active and 
positive public participation. 
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• Closure of a state Superfund site in western New York State. Provided complete 
remedial services at this 25-acre site to cap an industrial landfill containing waste china 
and to remediate adjacent wetlands impacted with lead. Services included pre-design 
investigations,· complete remedial design including HOPE cap and lined lagoons, and 
construction management services. Conducted extensive negotiations to substantially 
reduce project costs. The entire project was fast-tracked in order to avoid the impending 
regulatory takeover of the project. Devised alternate regulatory protocols and 
deliverables to greatly accelerate th~ design schedule to meet client and regulatory 
objectives. 

• Remediation of 3,000 orphan drums located in a New York operating facility. Work 
included work plan preparation, regulatory interaction, hazardous materials 
management/shipping/disposal, sampling/characterization, with. daily EPA oversight. 

• Design and construction management services for a high-profile, CERCLA mandated 
ground-water remediation system for an aquifer impacted by chlorinated solvents from a 
specialty chemical manufacturing operation in Massachusetts. The remediation included 
a ground-water extraction and ultra-violet (UV) oxidation treatment system. Work 
included advancing caissons/shoring proximate to a building. The system included 22 
extraction wells, pneumatically operated extraction pumps, dual air compressors, dual 
UV-oxidation units, hydrogen peroxide addition unit, remote access telemetry, 
piping/valves, and mechanical appurtenances. 

• Remediation of soil and ground water at a Fortuhe-500 client site in north Jersey. Project 
included sheeting/shoring issues, delineation, remedial options analysis and strategic 
input, preparation of design drawings and bid specifications for excavation and on-site 
ground water treatment, complete construction oversight, hazardous materials 
management, site permitting, and regulatory interaction. 

• Remedial investigation at an inactive chemical manufacturing facility. The site soil was 
impacted with PCBs and metals and the ground water was· impacted with VOCs and 
metals. Activities included soil/s-ediment and ground-water/surface-water sampling and 
analysis, site characterization, and remedial options evaluation. Responsibilities included 
data presentation, report preparation, remedial options evaluation/strategic input, 
regulatory approach, and cost estimates. 

• Design for PCB site at former railyard Superfund site involving multiple quasi­
governmental PRPs. Project included grading plans, stormwater plans and permits, 
complete design and specs. 

• Complete site investigation resulting in clienfs release of liability and successful property 
and liability transfer. Activities at· the site included . collection and analysis of 
environmental samples strategic input to property transfer issues, aquifer use studies, 
tidal studies, report development, and supporting property transfer negotiations. 
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• Process- and storm sewer stabilization measures project for a Fortune 500 specialty­
chemical manufacturing site under EPA oversight. Project included extensive delineation 
activities, evaluation of current process wastes and sewers, identification of available and 
appropriate industrial sewer rehabilitation measures, and selection and siting of optimal 
stabilization measure.s. The work was performed as an .element of a RCRA Corrective 
Action Permit. 

• Investigation, NIR, and work plan development of a Pennsylvania site involving a long 
industrial history and hazardous compounds in soils and groundwater. The complex site 
conditions and ongoing, complex site operations created a need for a strategic regulatory 
approach-dividing the site into better-defined AOCs, leading to efficient site closure. 

• . Development of regulatory dictated Closure Plan for active industrial waste landfill at an 
explosives-manufacturing facility in northern New Jersey. Closure included a cap; landfill 
gas venting; and erosion, surface- and storm-water piping, channels, and control 
structures. 

• Construction of a wastewater treatment plant retrofit for a municipality in central New 
Jersey. Retrofit features included major excavation, a sequential batch reactor (SBR) 
treatment system consisting of CIP-concrete treatment tanks, aeration equipment, 
skimmers, sludge pumps and holding tanl<s, ultra-violet (UV) disinfection, low lift pump 
station, blowers, controls, telemetry, various large and small-diameter piping and valves, . 
and mechanical appurtenances. Responsibilities included project management, field 
resource allocation, material/equipment acquisition, and construction management. 
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·'~·~TRC 
- Resuns you can rely on 

JORGE I. GOMEZ, CPG, LSRP 

EDUCATION 
B.S., Geology, The City University of New York, York College, 1988 

PROFESSIONAL RE GISTRATIONS/CERTI~ICATIONk 
Certified Professional Geologist, American Institute of Professional Geologists 
License CPG-09509 
Professional Geologist- Commonwealth of PA, License No. PG-003185-G 
NJDEP Subsurface Investigation, Underground Storage Tank (UST) License No. 
0010902 
NJDEP- LSRP 

AREAS OF EXPERTISE 
Mr. Jorge I. Gomez, CPG, LSRP has program management and technical 
experience in the following general areas: 

• Environmental Assessments and Audits 
• Underground Storage Tank Management 
• Site Remediation Design and Implementation 
• Groundwater Remediation 
• Solid Waste Management 
• Remedial investigations at State and Federal Superfund sites 
• Design of ground-water monitoring and rec()very systems 
• Preparation of expert reports 
• Ground-water exploration programs in unconsolidated and bedrock 

aquifers 
• Interpretation and analysis of aquifer pumping test data 
• Preparation of Rl Workplans and Rl Reports 

REPRESENTATIVE EXPERIENCE 
Mr. Gomez has over 20 years of experience environmental and groundwater 
supply consulting. He has managed· numerous soil and ground water 
investigations projects at chemical plants, oil refineries, manufacturing facilities, 
and gas service stations in the Eastern United States, South America, the 
Caribbean, and Africa. His responsibilities include evaluation of technical 
documents and review of facility compliance, waste disposal issues, meeting with 
clients, attorneys and regulatory agencies, subcontractor hiring and scheduling, 
groundwater investigations in unconsolidated and bedrock formations, 
implementation of monitoring programs and data management, preparation of 
preliminary assessments, preparation of remedial investigation reports (RIR) and 
remedial action workplans (RAW), preparation of underground storage tank 
(UST) closure reports, and preparation of expert reports in support of the 
environmental litigation. 
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Soil and Groundwater Investigation/Remediation 

Exxon Refinery, Soil and Groundwater Investigation - Bayway Refinery, 
New Jersey (Assistant Manager: 1990 -1992) 
Assisted with the preparation of a remedial investigation workplan (RIW) and 
coordinated the field activities, which included installation of numerous soil 
borings and monitoring wells to characterize the soil and ground water conditions 
at the site. 

NJDEP Parks and Forestry, UST Closures and UST/AST installations- State 
Parks, Central and Northern New Jersey (Project Manager: 1998 - 2000) 
Managed large-scale underground storage tank (UST) projects in the State of 
New Jersey. Tasks associated with these projects included preparation of bid 
specifications, construction management, preparation of air permits, contractor 
coordination and scheduling, UST removals, design and installation of UST and 
above ground storage tanks (AST), soil r!3mediation, post-excavation sampling 
activities, and report preparation. 

Ridgemont Shopping Center, Site and Remedial Investigation- Park Ridge, 
NJ (Project Manager: 2002 - 2005) 
As a project manager, Mr. Gomez was responsible for investigation of 
chlorinated compounds that were detected in the borough's water supply wells. 
The site investigations included preparation of soil and groundwater investigation 
workplans, soil investigations and installation of monitoring wells in the 
unconsolidated and bedrock formations to evaluate the extent of the chlorinated 
volatile organic compounds (VOC) plume and groundwater flow direction. Mr. 
Gomez met with State representatives and coordinated the site and remedial 
investigation activities, and prepared the remedial investigation reports. 

Former Forklift Manufacturer, Site Characterization and Remediation­
Philadelphia, PA (Program Manager: 2006- 2009) 
Mr. Gomez was responsible for investigation and remediation of soils and 
groundwater impacted from a gasoline UST. Tasks associated with this project 
included UST removal, excavation and disposal of contaminated soils, 
groundwater pumping and treatment, installation of monitoring wells, 
groundwater sampling, preparation of progress reports, fate and transport model, 
and final characterization report. 

New Jersey Transit, Soil and Groundwater Investigation - City of Trenton, 
NJ (Program Manager: 2006 - 2009) 
Coordinated and managed remedial investigations and remedial actions at a 
former New Jersey Transit site. Prior to conducting the field activities, historical 
data and environmental reports were reviewed to evaluate the areas of concern 
(AOC) and contaminants present in those areas. The remedial investigations 
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and remedial actions conducted at the site included: closure of an oil/water 
separator system, soil remediation in two AOCs, recovery of impacted 
groundwater, monitoring well installation, quarterly groundwater sampling, and 
preparation of a remedial investigation and remedial action report. A 
classification exception area (CEA) as an institutional control was proposed as 
the remedial action for the groundwater at the site. 

SMC, Exit Strategy- Newfield, NJ (Project Manager: 2010- Present) 
Mr. Gomez serves as Project Manager for multiple task exit strategy project and 
he is involved in a wide variety of assignments including preparation of cost 
estimates, coordination with subcontractors, soil and groundwater investigations, 
compliance with New Jersey Pollutant Discharge Elimination System (NJPDES) 
permit, evaluation of environmental report and data, and preparation of Field 
Sampling Plan (FSP). 

Groundwater Exploration 

Sun Oil Refinery, Well Redevelopment and Pumping Tests- Puerto Rico 
(Project Manager: 1988 - 1990) 

Mr. Gomez assisted with the rehabilitation of water supply wells for an oil refinery 
in Puerto Rico. He was also responsible for conducting ground water exploration 
programs, data collection, supervision of test drilling, performance of step­
drawdown and long term pumping tests and report preparation. 

City of East Orange, Ground Water Exploration - East Orange, NJ (Project 
Manager: 1995 - 1998) 
Mr. Gomez conducted an extensive ground water exploration in glacial deposits 
and bedrock formation. Tasks associated with the project included drilling of test 
wells, preparation of a hydrogeologic test proposal, borehole logging, mapping, 
performance of aquifer test, and data analysis, preparation of a water allocation 
permit, and preparation of a hydrogeologic report. 

Warren County, Hydrogeologic Studies- Warren County, NJ (Project 
Manager: 2004) 
Compiled hydrogeologic data to assist two townships in Warren County, New 
Jersey with the evaluation and management of the ground water resources and 
environmental issues. 

SPECIALIZED TRAINING 
• Forty-Hour OSHA Health and Safety Training, 1988 
• Basic GIS Concepts, University College, Denver, Colorado. Spring 2004 
• DOT/HM-126F HAZMAT Training 49CFR 172, subpart H, 2005 
• Waste Management Employee Training Program 40 CFR 265.16, 2005 
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• EPA/AHERA/New Jersey Asbestos Contractor/Supervisor, August 2005 
• EPA/AHERA/Pennsylvania Asbestos Building Inspector, November 2005 
• Site Remediation Basics, December 2009 

PROFESSIONAL AFFILIATIONS 
• American Institute of Professional Geologist 

SELECTED PUBLICATIONS AND PRESENTATIONS 
Gomez, J. and Uhl, V.W., 1990. Quantifying Well Redevelopment Efforts: Paper 
presented at International Ground water Engineering Conference on Water Well 
Monitoring, Maintenance and Rehabilitation in Cranfield, U.K. 
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KAREN M. VETRANO, Ph.D. 

EDUCATION 
Ph.D., Toxicology, University of Connecticut, 1992 
B.S., Toxicology, Northeastern University, 1986 

AREAS OF EXPERTISE 
Dr. Karen M. Vetrano has 19 years of experience encompassing: 

• Expert Testimony and Litigation Support 
• Human Exposure and Risk Assessment _ 
• Ecological Hazard Characterization and Risk Assessment 
• Environmental Fate and Transport 
• Toxicological Evaluations 
• TSCA PMN Submissions 
• Exposure Assessments 
• Odor Evaluation 
• Indoor Air Quality Investigations 

REPRESENTATIVE EXPERIENCE 
Dr. Vetrano manages TRC's Risk Assessment and Toxicology Practice as well as 
the Odor Evaluation and Control Groups. She supervises and provides Senior 
Level support for projects that include human health and ecological risk 
assessments, toxicological evaluations, exposure assessments, labeling and 
preparation of material safety data sheets (MSDS), odor evaluation, indoor air 
quality and industrial hygiene program reviews. Dr. Vetr:ano also provides expert 
witness and litigation support services for ·risk assessment, odor and lead 
poisoning issues. 

Dr. Vetrano provides management and technical support for the various 
components of human exposure and health risk assessments under such 
programs as Superfund, .Resource Conservation and Recovery Act (RCRA), 
California Proposition 65, the Massachusetts Contingency Plan (MCP) (as well as 
other individual State programs) and EPA's Brownfield Program: The general 
components in these assessments include validation of data, modeling of 
environmental concentrations, identification-of relevant land uses an·d activities, 
assessment of chemical intakes, evaluation. of chemical toxicity and · 
characterization of pot_ential health risks from chemical exposures. 

Expert Testimony and Litigation Support 

Confidential Law Firm, Toxicological Support- NY (Project Manager and 
Toxicologist: 2005~2008) 
Dr. Vetrano is providing toxicological support and Expert Witness services for a 
lawsuit in which plaintiff is contending his occupational exposure to metals 
caused his colon cancer. She reviewed corporate MSDSs, hazardous 
communications information, and internal documentation as well as plaintiff's 
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medical information. She has provided expert reports and provided testimony in 
a deposition. 

Various Confidential Law Firms, Toxicological Support- NY (Toxicologist: 
2005-Present) 
Dr. Vetrano is providing toxicological support in a numbe·r of lead poisoning 
cases. She is representing defendants, by providing blood lead modeling to 
determine if living spaces are a source of lead poisoning or if alternative sources 
of lead are possible. 

Confidential Client, Major Petrochemical Firm, Risk Assessment Support­
TX (Project Manager and Lead Risk Assessor: 2004-Present) 
Dr. Vetrano is providing risk assessment support in response to litigation. 
Community is suing firm as a result of 1955 gasoline spill which contaminated 
groundwater under the town. Risk assessment conducted showing no vapor 
intrusion into homes and thus no risk. Dr. Vetrano is providing expert testimony 
as needed. 

Confidential Client, Consumer Product Manufacturer, Comparative Odor 
Evaluation- NJ (Project Manager: 1994) 
Dr. Vetrano designed and performed comparative odor evaluation studies to 
evaluate the efficacy of consumer odor control product versus competing brand 
as part of a false advertising suit. She represented the client and provided 
testimony in deposition and court room. 

Human Exposure and Risk Assessment - Hazardous Waste Sites 

Confidential Client, Former Illegal Dump Site, Human Health Risk 
Assessment - NJ (Task Manager and Lead Risk Assessor: 2003-Present) 
Dr. Vetrano is currently serving as Task Manager for a comprehensive baseline 
human health risk assessment for a Superfund site in New Jersey. The site is a 
former illegal dumping site at which PCBs are the primary contaminant of 
concern. A human health risk assessment to evaluate recreational exposures to 
surface water, soils, local game will .be conducted. The results of the risk 
assessment will be used by the client to develop potential remedial solutions at 
the site. · 

Confidential Client, FAA, Human Exposure and Risk Assessment- NJ (Task 
Manager and Lead Risk Assessor: 1996-Present) 
Dr. Vetrano is performing a qualitative and quantitative assessment of risks to 
human and ecological receptors potentially impacted by activities conducted at a 
federal facility site in New Jersey. She ·js providing technical support in the 
quantification of risks from multiple exposure pathways (dermal absorption 
following contact with soil and water, and ingestion of contaminated soils and 
drinking water sources) and current and future land use scenarios. She also 
conducted risk assessments at numerous AOCs on site. 

2 

R2-0000618



,· 

.l • ~. ' 

.. . 
; ' 

' ~ ' 

'" -. • • ' • " •• ~ ~ " • • ' " • " , - ~ • ~ • ' : f ' ~. ' ~ ~"' ,. ' " f ' ' '. 

· . .:: · · . · >_ . · · •.. ·.. : :·'' · Karen M Vetrar,o; ·Ph.~.' . '· · . .- .::· · 
' ' ' ~ '_,,. ' ~~ ' ' ~ ~ ~- ~ '~ .. 

Confidential Client, Former Landfill Site, Human Health Risk Assessment­
NJ (Task Manager and Lead Risk Assessor: 2008-Present) . 
Dr. Vetrano is currently serving as Task Manager for a comprehensive baseline 
human health risk assessrl1ent for a Superfund site in New Jersey. The site is a 
former landfill at which low-level PAHs are the principal col')taminants of concern. 
A human health risk assessment to evaluate recreational exposures to surface 

water, sedimE?nts, soils, and local game will be conducted. The results of the risk 
assessment will be used by the client to develop potential remedial solutions at 
the. site: · · 

Confidential Client, Phosphate Mine, Humal"! Health Risk Assessment -
Southeaste,rn ID (Task Manager ·and Lead Risk Assessor: 1996-Present) 
Dr. Vetrano completed a comprehensive baseline human health risk assessment 
for a former phosphate mine located near. the Blackfoot River in southeast Idaho. 
Tailings from the mining operation resulted in the leaching of selenium into· 

surface waters of a nearby stream. A human health risk assessment to evaluate 
recreational exposures to surface water, soils,· local ga.rne was conducted. The 
results of the risk assessment are being used by the client to develop potential 
remedial solutions at the site.· 

Confidential Client, Railroad Yard, Human Health-Risk Assessment -Iowa 
(Task Manager and Lead Risk Assessor: 2002-2008) 
Dr. Vetrano served as Task Manager for a comprehensive baseline human health 
risk assessment for a railroad yard in Iowa, where chlorinated solvents are the 
prir:nary contaminant of concern. A huma:n health risk assessment to evaluate 
exposures to soils, sediments, surface water and ground water was conducted . 
An indoor air quality survey and risk assessment was conducted forth~ 
locomotive rebuild facility under which a plu.me of PCE is locat~d. Results of the 
study indicated that there are no significant volatilization issues within the facilty. 

Confidential Client, Former Refinery Site, Human Exposure and Risk 
Assessment- MT (Project .Manager and Lead· Risk Assessor: 1999-2009) 
Dr. Vetrano conducted a human exposure· and risk assessment pertaining to 
ground water contamination at a former refinery. Residential and scho.ol indoor 
air concentrations were 'directly measured and incorporated into a human health 
risk assessment. Dr. Vetrano represented the client in meetings with state 
regulatory agency as well as p'ublic meetings. She has also provided expert 
witness support during litigation. 

Confidential Client, Former MGP Site; Human Exposure and Risk 
Assessment - Eastern MA (Task Manager and Lead Risk Assessor: 2001-
2003) . . . . 
Dr. Vetrano conducted a Method 3 risk assessment under the MCP at a former 
MGP site, which is to be the future site of a middle school. ·The general 
components in this assessment included validation of data, modeling of 
environmental concentrations, identification of relevant exposure scenarios, 
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assessment of chemical intakes, evaluation of chemical toxicity and 
characterization of potential health risks from chemical exposures. EPA's 
J.ohnson and Ettinger Model was used to evaluate the risks from indoor air from 
the volatilization of constitu.ents into indoor air. The results of the risk 
assessmer"!t were used to assess whether a level of no significant risk existed 
with respect to the soil and ground water conditions present at the site. 

Confidential Client, Fon:ner Tie Treating Facility, Human Exposure and Risk 
Assessment - NM (Task Manager and Lead Risk Assessor: 1996-2002) 
Dr. Vetrano conducted a human exposure and risk assessment pertaining to soil 
and ground water contamination at a former tie treating facility. She provided 
technical support in the quantification of risks from multiple exposure pathways 
(dermal absorption following contact with soil and water, and ingestion of 
contaminated soils and drinking water sources, and inhalation of volatiles from 
soil and ground water using EPA's Johnson and Ettinger models) and current and 
future land use scenarios. Risk assessment provided risk-based clean up levels 
to be used in the feasibility study. Dr. Vetrano represented the client in meetings 
with state regulatory agency and EPA Region VI. 

Confidential Client, Manufacturing Facility, Human Exposure and Risk 
Assessment - Southern CT (Task Manager and Lead Risk Assessor: t998-
1999) 
Dr. Vetrano conducted a human exposure and risk assessment pertaining to 
ground water contamination at a manufacturing facility. Residential indoor air 
concentrations were· modeled from the volatilization of VOCs from ground water 
and incorporated into a human health risk assessment using the Johnson and 
Ettinger model. Additionally, direct measurement of indoor air concentrations 
from the facility itself were also incorporated into the evaluation of risk to current 
workers. 

Confidential Client, Brownfield Site, Human Exposure and Risk Assessment 
- Southern CT (Task Manager and Lead Risk Assessor: 1999-2000) 
Dr. Vetrano conducted a human exposure and risk assessment pertaining to soil 
contamination at a former manufacturing facility. An immediate hazard evaluation 
was conducted due to presence of elevated soi'l contaminants on-site and the use 
of the site as a play area for nearby resident children: The results of the 
evaluation prompted the municipality to fence off the site to prohibit access to the 
site. Dr. Vetrano participated in public meeting to discuss risk assessment results. 

U.S. Naval Education and Training Center (NETC), Human Health Risk 
Assessments - Newport, Rl (Risk Assessor: 1992) 
Dr. Vetrano performed multiple pathway health risk assessments on five 
Superfurtd sites at the NETC. She provided technical support in the 
quantification of risks from multiple exposure pathways (inhalation of fugitive 
dusts and volatile gases, dermal absorption following contact with soil, sediment 
and water, and ingestion of contaminated dusts, soils, sediments, shellfish, and 
drinking water sources) and current. and future land use scenarios. 
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Naval Construction Battalion Center (NCBC), Health Risk Assessments -
Davisville, Rl (Risk Assessor: 1993) · 
Dr. Vetrano periormed multiple pathway health risk assessments on Superiund 
sites at the NCBC. She provided technical support in the q~antification of risks 
from m·ultiple exposure pathways (inhalation of fugitive dusts .and volatile gases, 
dermal absorption following contact with soil, sediment and water, and ingestion 
of contaminated dusts, soils, sediments, and drinking water sources) and current 
and future land use scenarios. 

Confidential Client, Utility Site, Human Expo_sure and Risk Assessment­
Eastern MA (Risk Assessor: 1998) 

_Dr. Vetrano conducted a Method 3 risk assessment under the MCP. The general 
components in this assessment included validation of <;Jata, modeling of 
environmental concentrations, identification of relevant exposure scenarios, 
assessment of chemical intakes, evaluation of chemical toxicity and 
characterization of potential health risks from chemical exposures. The results of 
the risk assessment were used to assess whether a level of no significant risk 
existed with respect to the soil and .ground water conditions present at the site. 

Confidential Client, Shooting Range, Human Exposure and Risk 
Assessment - Western MA (Risk Assessor: 1996-2002) 
Dr. Vetrano conducted a Method 1 risk assessment under the MCP. The general 
components in this assessment included validation of data, modeling of 
environmental concentrations, and identification of relevant exposure scenarios 
pertaining to lead and PCB exposure. The results of the risk assessment were 
used to assess whether a level of no significant ris~ existed with respect to the 
soil. conditions present at the site. 

Confidential Client, Trucking Facility, Human Exposure and Risk 
Assessment- Eastern MA (Risk Assessor: 1998-1999) 
Dr. Vetrano conducted a Method 1 risk assessment under the MCP. The general 
components in 'this assessment included validation of data, modeling of 
environmental concentrations and identification of relevant exposure scenarios. 
The results of the risk assessment were used to assess whether a level of no 
significant risk existed with respect to the soil and ground water conditions 
present at the site. 

Confidential Client~ Trucking Facility, Human Exposure and Risk 
Assessment- Western MA (Risk Assessor: 1998-1999) 
Dr. Vetrano conducted a Method 1 and Method 3 risk assessment under the 
MCP. The general components in this assessment-included validation of data, 
modeling of environmental concentrations, identification of relevant exposure 
scenarios, assessment of chemical intakes, evaluation of chemical toxicity and 
characterization of potential health risks from chemical exposures. The results of 
the risk assessment were used to assess whether a level of no significant risk 
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. . 

existed with respect to the soil, ground water and indoor air conditions present at 
the site. 
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Human Exposure and Risk Assessment- Air Toxics 

Confidential Client, Munitions Incinerator, Multipathway Human Health and 
Ecological Risk Assessments - NV (Project Manager and Lead Risk 
Assessor: 2006-Present) 
Dr. Vetrano is currently providing technical expertise to assess the risks from the . 
emissions from munitions incinerators located in Nevada. A protocol for the 
multiple pathway human health and ecological risk assessments, which follow 
current EPA and state guidance for hazardous waste incinerators/combustion 
emissions, has been submitted and approved by the appropriate regulatory 
agencies. Once the Trial Burn has been conducted, Dr. Vetrano will perform site­
specific risk assessment modeling and provide technical expertise in the areas of 
identification and assessment of multiple routes of exposure, including inhalation, 
ingestion of locally produced foodstuffs (vegetables, beef and dairy) and locally 
caught fish. · · 

Confidential Client, Specialty Chemicals Manufacturer, Multipathway Human ' 
Health and Ecological Risk Assessments - NY (Task Manager and Lead 
Risk Assessor: 1996-Present) 
Dr. Vetrano is currently providing technical expertise to assess the risks from the 
emissions from a rotal)f kiln and a ·fixed box incinerator located in upper state 
New York. A protocol for the multiple pathway human health and ecological risk 
assessments, which follow current EPA and state guidance for· hazardous waste 
incinerators/combustion emissions, was been prepared and submitted to the 
appropriate regulatory agencies. Upon approval, Dr. Vetra·na prepared a site­
specific risk assessment which included risk assessment modeling and provided 
technical expertise in the areas of identification and assessment of multiple 
routes of exposure, including inhalation, ingestion of locally produced foodstuffs 
(vegetables, beef and dairy) and locally caught fish. Constituents of potential 
concern included metals (including mercury), chlorine, volatile organic 
compounds, semivolatile organic compounds, PCBs and dioxins. She worked 
closely with the client to ensure a technically sound product suitable for EPA and 
state agency submission. 

·Confidential Client, Cement Plant, Toxicological Evaluation - Ravena, NY 
(Project Manager and Toxicologist: 2005) 
Dr. Vetrano provided a toxicological evaluation of emissions from a cement plant 

· that propose·d to burn TDF as fuel. She represented the client during public 
meetings and responded to public comments as ·part of. the successful permitting 
process. 

Confidential Client, Human Exposure and Risk Assessment, 90 Church 
Street Site - New York, NY (Project Manager and' Lead Risk Assessor: 2002-
2003) 
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Dr. Vetrano conducted a human exposure and risk assessment pertaining to 
indoor environmental contamination as a result of the World Trade Center 
disaster. She evaluated indoor air and dust wipe sample data obtained from 
eight floors of the building. The data was incorporated into a site-specific human 
health risk assessment following EPA guidelines. The human health risk 
assessment was conducted to provide a site-specific evaluation of the current 
environmental conditions in the workspaces and common areas at 90 Church 
Street in order to support insurance claims for clean-up of the building interior. 
Dr. Vetrano evaluated and commented on contractor's proposed clean-up plans 
and clean-up levels. 

Confidential Client, Human Exposure and Risk Assessment, One Liberty 
Plaza Site- New York, NY (Project Manager and Lead Risk Assessor: 2001-
2002} 
Dr. Vetrano served as Task Manager for a human exposure and risk assessment 
pertaining to indoor environmental contamination as a result of the World Trade 
Center disaster. She evaluated indoor air and dust wipe sample data obtained 
from eight floors of the building. The data was incorporated into a site-specific 
human health risk assessment following EPA guidelines. The human health risk 
assessment was conducted to provide a site-specific evaluation of the current 
environmental conditions in the workspaces and common areas at One Liberty 
Plaza in order to determine whether or not it was safe to re-occupy the 
workspace. Dr. Vetrano participated in employee public meetings to present 
findings of the human health risk assessment and answer concerned employee 
questions. · 

Confidential Client, Proposed Power Plants, Exposure Assessment and 
Multipathway Human Health Risk Assessments - Various Sites, NY (Lead 
Risk Assessor: 2000-2005} 
Dr. Vetrano provided technical expertise to assess the risks from the emissions 
from proposed power plants to be located in New York State. She evaluated the 
proposed short-term and long-term air emissions as required under the 
Stipulations as part of the Article X submission to the state. As part of this 
evaluation, she has identified risk-based air concentration benchmarks required 
for the evaluation. If required, multiple pathway human health risk assessments, 
which follow current EPA and state guidance for hazardous waste 
incinerators/combustion emissions, were conducted. Dr. Vetrano performed site­
specific risk assessment modeling and provided technical expertise in the areas 
of identification and assessment of multiple routes of exposure, including 
inhalation, ingestion of locally produced foodstuffs (vegetables, beef and dairy) 
and locally caught fish. 

Confidential Client, Specialty Chemical Manufacturers, Multipathway Human 
Health Risk Assessments- Various Sites (Project Manager and Lead Risk 
Assessor: 1994-2002} 
Dr. Vetrano served as a Task/Project Manager for ten separate projects, which 
assessed the risks from the emissions from hazardous waste incinerators located 
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around the United States. Specific locations included New York, Tennessee, 
Louisiana, Kansas, Missouri, and West Virginia. She prepared a Risk 
Assessment Protocol and conducted multiple pathway human health risk · 
assessments which followed current EPA and state guidance for hazardous 
waste incinerators/combustion emissions. Dr. VetranQ identified current and 
future land uses and activities in areas around the site through site visits and 
verbal/written contact with various state, county and local agencies. Recreational. 
use of ponds and streams, beef and dairy farming and residentia·l land use were 
among the local land uses and activities identified. Dl Vetrano performed site 
specific risk assessment modeling and provided technical·expertise in the areas 
of identification and assessment of multiple routes of exposure, including 

. inhalation, ingestion of locally produced foodstuffs and locally caught fish, dermal 
exposure and ingestion of mother's milk. She worked closely with clients to 
ensure a technically sound product suitable for EPA and state agency 
submission. 

Confidential Client, Alternative Fuel Burning Cement Kiln, Human Health 
Risk Assessment - NY {Risk Assessor: 1994) · 
Dr. Vetrano performed an assessment of the risks to human health from the 
emissions from a cement kiln, requested for compliance under RCRA. The . 
multiple pathway human health risk assessment involved the quantitation of 
doses and risks from current and future activities based on a realistic maximum 
exposure scenario. 

Human Exposure arid Risk Assessment- Product Evaluations 

New York City Department of Health and Mental Hygiene {NYCDOHMH), 
Human Exposure Evaluation,. Literature Review of Crumb Rubber lnfill - NY 
{Project Manager and Toxicologist: 2007-2008) 
Dr. Vetrano managed and participated in a large literature review of the potential 
health and safety risks of synthetic turf crumb rubber infill which is manufactured 
from recycled tires. The review encompassed the chemical make-up of the infill 
material, including the constituents of potential concern, health risk information 

. and potential safety issues. The NYCDOHMH published the report entitled "A 
Review of the Potential Health and Safety Risks from Synthetic Turf Fields 
Containing Crumb Rubber lnfill" on their website. . . 

New York City.Department of Health and Mental Hygiene {NYCDOHMH), Air 
Sampling and Human Health Evaluatio·n, Crumb Rubber lnfill - NY {Project 
Manager and Toxicologist: 2008·2009} · 
Dr. Vetrano managed and provided toxicological support for an air quality survey 
conducted at two synthetic turf fields in New York City. This project was in 
response to the literature review study that identified data gaps in the knc;>wledge 
b;:tse of crumb rubber, namely the lack of air data quantifying emissions over 
synthetic turf fields with crumb rubber infill. TRC conducted air sampling ove·r a 
three day period at 2 synthetic turf fields. In addition, ambient air and surface 

9 

R2-0000625



C!TRC Karen M Vetrano, Ph.D. 

temperature readings were conducted. The concentrations of constituents of 
concern detected in the air samples were compared to background and New York 
air guidelines. No constituents were considered to be at a concentration 
considered to be a health concern and none exceededbackgn;>und conditions. 
The NYCDOHMH published the report entitled "Air Quality Survey of Synthetic 
Turf Fields Containing Crumb Rubber lnfill" on their website. 

Confidential Client, City Agency -Human Health Evaluations, Crumb Rubber 
lnfill - NY (Toxicologist: 2009) 
Dr. Vetrano provided toxicologiqal support to a City agency interested in the use 
of synthetic turf fields with crumb rubber infill. Dr. Vetrano reviewed installer 
specifications and assisted in the development of guidelines for the installers to 
insure· the use of a safe product. 

Confidential Client, Consumer Product Company, Human Exposure and 
Risk Assessment - N"J (Project Manager and Risk Assessor: Present) 
Dr. Vetrano is conducting a human exposure assessment of a class of consumer 
products to support a Safe Use DetE3rmination under Proposition 65. She t1 
monitored for alpha-quartz exposure during the use of numerous brands of the 
product. She also calculated a time weighted exposure for dust and alpha-quartz 
exposures and evaluated the potential health risks resulting from alpha-quartz 
exposure during the use of this product. 

Confidential Client, Trade Association, Human Exposure and Risk 
Assessment- Washington, DC (Project Manager and Risk Assessor: 1996-
1998) 
Dr. Vetrano conducted a human exposure assessment of a class of consumer 
products to support a Safe Use Determination under Proposition 65. She 
monitored for alpha-quartz exposure during the use of numerous brands of the 
product. Dr. Vetrano also calculated a time weighted exposure for dust and 
alpha-quartz exposures and evaluated the potential health risks resulting from 
alpha-quartz exposure during the use of this product. 

Confidential Client, Product Evaluation, Human Exposure and Risk 
Assessment -CT (Project Manager and Risk Assessor: 1998) 
Dr. Vetrano conducted a human exposure assessment for a consumer product to 
determine labeling requirements under Proposition 65. She monitored for alpha­
quartz, carbon monoxide and polyaromatic hydrocarbon exposure during the use 
of this consumer product. Dr. Vetrano conducted a risk assessment under 
Propbsition 65 to determine whether a level of no significant risk existed with the 
use of this product. She also calculated a time weighted exposure for alpha­
quartz exposure and evaluated the potential health risks resulting from alpha­
quartz exposure during the use of this product. 
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Confidential Client, Chemical Manufacturer, Hum~n Exposure Studies to 
MTBE, Specialty- PA (Toxicologist: 1994-2000) 
Dr. Vetrano assisted in the development and management ofhuman exposure 
studies to methyl tertiary butyl ether (MTBE) in conjunction wit~ Yale University's 
Pjerce Laboratory. Additional tasks involved in this project included the 
evaluation of risks to human subjects exposed to gasoline vapors in controlled 

. , ·.·. exposure studies. An extensive literature search and evaluation of adverse 
effects reported from inhalation exposure to gasoline, C4C6 alkenes (olefins) and 
simple· ethers were also conducted. While human data was emphasized, animal 
data was also used. 

Ecological Hazard Characterizations· and Risk Assessments 

Confidential Client, Petroleum Refinery, Ecological Endangerment 
Assessment - WY (Risk Assessor: 1998-2002) 
Dr. Vetrano performed a semi-quantitative evaluation of constituent levels in river 
sediments to assess the impact to aquatic receptors. The goal of this eValuation 
was to aid in the placement of a _permanent impermeable barrier wall along the 
bank of the river as an Interim Measure to prevent residual contaminants in bank 
soils and sediments from adversely impacting the quality of the river. 

Confidential Client, FAA, Ecological Risk Assessment.:.. NJ (Risk Assessor: 
. 1999) . 
Dr. Vetrano performed a qualitative and quantitative assessment of risks to 
ecological receptors potentially impacted by activities conducted at a federal 

. facility site in New Jersey. She assisted in the selection of potential constituents 
of concern in surface soil, sediments and surface water. Potential impacts were 
evaluated for both aquatic and terrestrial receptors using a combination of 
chemical and toxicity data collected in the field and a food chain modeling 
approach to assess bioaccumulation potential of the constituents of concern. 

Confidential Client, Industrial Facility, Ecological Risk Assessment - NJ 
(Risk Assessor: 1999) 
Dr. Vetrano performed a qualitative and quantitative assessment of risks to 
·ecological receptors potentially impacted by activities conducte.d at an industrial 
site in New Jersey. She assisted in the selection of potential constituents of 
concern in surface soil, sediments and surface water. Potential impacts were 
evaluated for both aquatic and terrestrial receptors using a combination of 
chemical and toxicity data collected in the field and a food chain modeling 
approach to assess bioaccumulation potential of the constituents of concern. 

U.S. Naval Educati.on anr,l Training Center (NETC), Ecological Risk 
Assessments - Newport, Rl (Risk Assessor: 1993) . 
Dr. V~trano performed ecological risk assessments on five Superfund sites at the 
NETC. She provided technical support in the quantification of risks to aquatic 

11 

R2-0000627



CTRC Karen M Vetrano, Ph.D. 

and terrestrial receptors using a combination of chemical and toxicity data 
collected in the field and food chain modeling. 

Confidential Client, Alternative Fuel Burning Cement Kiln, Ecological Risk 
Assessment- NY (Risk Assessor: 1994) 
Dr. Vetrano performed an assessment of the risks to ecological receptors from· 
the emissions from a cement kiln, requested for compliance under RCRA. The 
ecological assessment involved a variety of inorganic and organic pollutants 
whose presence in water, air, soils and sediments was evaluated in relation to the 
at risk plant and animal (both aquatic and terrestrial) receptor species. 

Confidential Client, Environmental Endangerment Assessment, Long Island 
Sound - CT (Risk Assessor: 1993) 
Dr. Vetrano performed numerous water discharge assessments for Long Island 
So~nd and tidal rivers, focusing upon the potential for drilling mud releases to 
damage benthic habitats. She evaluated the potential environmental 
endangerment by this drilling mud on the habitats, food sources and reproduction 
of the affected benthic organisms as well as subsequent re-colonization of the 
impacted areas by these species. 

Toxicological Evaluations 

Confidential Client, .City Agency, Health Review, New York (Project Manager 
and Toxicologist: .2007-present) · 
Dr. Vetrano is .currently performing an assessment of the physical and health 
risks of the use of crumb rubber from recycled tires in synthetic turf playing fields. 
Dr. Vetrano is conducting a comprehensive review of the literature to identify the 
hazards associated with the use of crumb rubber as well as the data gaps. A 
sampling protocol to address the data gaps will be developed subsequent to the 
development of a report to assist the City Agency in making recommendations on 
the use of crumb rubber. 
Confidential Client, Toy Manufacturer, Art Materials Labeling Review­
Colchester, CT (Project Manager and Toxicologist: 2/2006) 
Dr. Vetrano performed an assessment of chronic risks associated with the 
ingredients of three paints used in children's art supplies. The assessment was 
conducted in accordance with ASTM Practice D-4236. 

Confidential Client, Toy Manufacturer, Art Materials Labeling Review­
Irwindale, CA (Project Manager and Toxicologist: 8/2003) 
Dr. Vetrano performed an assessment of chronic risks associated with the 
ingredients of crayons used in children's art supplies. The assessment was 
conducted in accordance with ASTM Practice D-4236. 

Confidential Client, Consumer Product Manufacturer, Toxicological Support 
and Preparation of Material Safety Data Sheets (MSDSs)- Cincinnati, OH 
(Project Manager and Toxicologist: 1994-1998) 
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Dr. Vetrano provided toxicological support to a nationwide consumer product 
manufacturer by reviewing toxicological study and chemical analysis reports for 
the review and revision of, or preparation of, product MSDSs for compliance with 
OSHA and SARA Title Ill. . 

· · · The Chlorine Institute, Inc., Review of Toxicological Literature and 
Prep.aration of Health Effects Summary Document- Washington, DC 

... 

- ··' 

(Project Manager and Toxicologist: 1997~1998) · 
Dr. Vetrano performed a comprehensive review of the toxi9ol6gical literature for 
the health and environmental effects of molecular chlorine. She prepared a 
health effects summary document which has been published by the Chlorine 
Institute as Pamphlet 90: Molecular Chlorine: Health and Environmental Effects 
(November, 1998). 

Center for Disea$e Control, Agency of Toxic Substances and Disease 
Registry Peer Review Services- Atlanta, GA '(Toxicologist: 1994_.1998) 
Dr. Vetrano provided peer review expertise for the.Center for Disease Control, 
Agency of Toxic Substances and Disease Registry (ATSDR) to meet the 
requirements of CERCLA Section 1 04(1)(13). She provided a review of grant 
proposals written by state health officials or university affiliated investigators and 
evaluated project strengths and weaknesses, the extent of feasibility and 
appropriateness of the proposed research plan, and demonstration that the 
results will add significant new information to the scientific community and have 
the potential for publication. · · 

Center for Indoor Air Research, Peer Review Services - MD (Toxicologist: 
1994-1998) 
Dr. Vetrano provided peer review expertise for the Center for Indoor Air Research 
(CIAR). She provided a review of grant proposals written by state health officials 
or university affiliated investigators and evaluated project strengths and 
weaknesses, the extent of feasibility and appropriateness of the proposed 
research plan, and demonstration that the results will add significant new 
information to the scientific community and have the potential for publication. 

Confidential Client, $pecialty Chemicals Manufacturer, Review of 
Toxicological Literature and Studies and Preparation of Toxicological 
Profiles- WV (Toxicologist: 1994-1996) 
Dr. Vetrano provided support to a nationwide specialty chemicals manufacturer 
by reviewing toxicological study protocols and reports, preparing health effects 
statements for pre-manufacturing notification for proposed products and 
toxicological summary reports for current products. Summary reports are based 
on a review of toxicological literature for each product and an evaluation of the 
results of recent toxicological studies. Reviews and revises the material safety 
data sheets (MSDSs) for products for compliance with OSHA and SARA Title Ill. 
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Silicones Environmental Health and Safety Council of North America 
(SEHSC), Critical Review of Data - Washington, DC (Study Manager and 
Toxicologist: 1994-1996) 
Dr. Vetrano managed. the extensive review and summary of the health and safety 
studies submitted on the 56 siloxanes covered in the TSCA Section 8(d) 
Reporting Rule. She assisted in the organization and summarization of 
environmental and toxicological data from the greater than 2000 reports that were 

· submitted on these chemicals into data summaries, compiled by siloxane class, 
to provide overview information. Dr. Vetrano provided succinct, accurate 
summarizations of health and environmental impacts of individual materials, and 
by class, prepared summary text, and reviewed the database used to track t.he 
thousands of studies/reports. 

Confidential Client, Major Adhesives Manufacturer, Chemical Toxicity 
Review- CT (Project Manager and Toxicologist: 1994-1996) 
Dr. Vetrano performed an annual review of the toxicity of more than 500 
chemicals used in adhesive manufacturing. She utilized toxicological expertise in 
the evaluation and interpretation of the toxicological data for these chemicals. 

Environmenti;ll Research Group (ERG)/EPA, Toxicological Literature 
Evaluation -Washington, DC (Toxicologist: 1992) 
Dr. Vetrano performed a comprehensive review of the toxicological literature for 
contact-site carcinogens for ERG/EPA. She provided technical support by 
critically evaluating the existing toxicological literature for contact-site carcinogens 
and conducted literature searches using online computer toxicology databases. 

EPA•s Office of Air Quality Planning and Standards, Toxicological/ 
Pharmacokinetic Database Evaluation -Washington, DC (Toxicologist: 
1992) 
Dr. Vetrano assisted in developing a route-to-route extrapolation of cancer 
potency factors used in risk assessments. She provided technical support by 
critically evaluating toxicological and pharmacokinetic databases to determine the 
validity of extrapolating oral-based cancer potency estimates to the inhalation 
route. She focused on hazardows air pollutants listed in the Clean Air Act 
Amendments. 

Confidential Client, Specialty Chemical Manufacturer, Toxicological Support 
Services- Newtown Square, PA (Project Manager and Toxicologist: 1993-
1996) 
Dr. Vetrano provided toxicological support services required to conduct an ethyl 
tertiary butyl ether (ETBE) testing program to acquire toxicology data in advance 
of its potential use as a fuel oxygenate. She assisted in the design of the testing 
program .that was devised to screen for effects in standardized subchronic, 
reproductive, developmental, neurotoxicity, pharmacokinetic and mutagenicity 
studies. As part of the support services, Dr. Vetrano had been involved in 
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protocol development, study placement at toxicological facilities, project · 
oversight, and data and report reviews. 

TSCA PMN Submissions 

Confidential Client, Specialty M~terials Manufacturer, PMN Preparation 
Services, Rogers, CT (Project Manager and Toxicologist: 2000, 2005) 
Dr. Vetrano provided PMN preparation services required to request a Low 

·volume Exemption (LVE) for their materials. Dr. Vetrano also applied to the 
Chemical Abstract Services (CAS) for assignment of a CAS Index name and 
number. The Client successfully obtained the LVEs from the EPA. 

Odor Evaluation 

Dr. Vetrano manages TRC 1s Olfactory Laboratory and selVes as the panel 
moderator for TRC 1s volunteer sensory panel for evaluation of odorous emissions 
from a number of sources including manufacturing facilities, wastewater 

. treatment and sludge com posting facilities, waste disposal facilities, paper pulp 
mills and petroleum refineries. She is currently serving as Task Manager for an 
odor monitoring project for a local waste to energy plant. Dr. Vetrano has also 
conducted odor evaluation studies for the determinati~:m of dilution to threshold 
values f?r specific chemicals as well as comparative testing f9r odor, control 
products. · . 
Confidential Client, National Hog Producer, Odor Monitoring - MO (Project 

·Manager: 2007-Present) 
Dr. Vetrano serves as Project manager for the largest on-going odor monitoring 
project in the United States. The Project is staffed by over 40 trained odor 
monitors, who conduct ambient odor monitoring at fixed lo9ations in support of 
the client in litigation proceedings. Odor readings are conducted every 15 
minutes over daily odor monitoring periods using the Nasal Ranger™. The data 
has been used to successfully defend the client in a lawsuit regarding hog odors. 

Confidential Client, Waste to Energy Plant, Odor Monitoring - CT (Task 
.Manager: 1999-Present) 
Dr. Vetrano serves as Task Manager for the maintenance of a 24-hour odor 
com'plaint hotline. As part of this task, Dr. Vetrano coordinates the hotline 
response t.eam as well as responds to odor complaint calls from local citizens _and 

, . .. deals with facility personnel. Additionally, Dr .. Vetrano coordinated and served on 
the weekend odor monitoring team. TRC provided necessary trained personnel 
support intensive odor monitoring on weekend nights. The odor monitoring patrol 
followed a previously identified route map that was continually monitored during 
the course of each shift. The route was known to include locations of odor 

:- · · .detection previously identified to the client duri.ng TRC's ongoing support of the 
odor complaint hotline and included towns and specific nefghborhoods 
surrounding· the facility. In addition to these locations, other odor sources were· 
monitored during the course of the patrol shift. 
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Confidential Client, Waste Water Treatment Plant, Odorous Emissions 
Testing - Hartford, CT (Project Manager: 2000-Present) 
Dr. Vetrano performs odor threshold studies on a municipal wastewater treatment 
plant. The program evaluates the significant sources of odor to determine 
potential contributions to local community odor levels. She conducts odor 
evaluations to evaluate the efficacy of online odor control systems. 

Confidential Client, Waste Water Treatment Plants, Odorous Emissions 
Testing- Various (Project Manager: Present) 
Dr. Vetrano performs odor threshold studies on municipal wastewater treatment 
plant facilities. Programs evaluate the significant sources of odor to determine 
potential contributions to local community odor levels. In some cases, emissions 
were known to contain reduced sulfur compounds, volatile organic compounds, 
semivolatile organic compounds, and ammonia. In some cases, a toxicological 
evaluation was conducted to assess the potential adverse effects to the odor 
panelists. Compound concentrations were compared to known standards (ceiling 
limits) and samples were diluted to yield concentrations below the ceiling limits, if 
appropriate. 

Confidential Client,· Engineering Firms, Odorous Emissions Testing -
Various (Project Manager: Present) 
Dr. Vetrano performs odor threshold studies for various environmental 
engineering firms. Samples are collected and sent to TRC's Olfactory Laboratory 
for odor evaluation. 

Confidential Client, Specialty Chemical Company, Determination of Odor 
Thresholds - Belle, WV (Project Manager: 2006-Present) 
Dr. Vetrano is designing odor threshold determination studies for Phenylacetic 
acid to be used as part of the health and safety plan of the manufacturer. Odor 
values to be used in industrial hygiene practices for potential early warning 
properties. She is working with analytical lab to overcome analytical challenges. 

Confidential Client, Consumer Product Manufacturer, Odorous Emissions 
Testing- Jacksonville, IL (Project Manager: 2006) 
Dr. Vetrano performed odor threshold studies on emissions from a consumer 
product manufacturer. She managed personnel in the conduct of neighborhood 
odor surveys and conduct of odor monitoring to assist facility in identification and 
source of odors and mapping of odorous events in the surrounding community. 

Confidential Client, Municipal Landfill, Odorous Emissions Testing - MA 
(Project Manager: 2005-2006) . 
Dr. Vetrano performed community odor surveys in neighboring areas surrounding 
the municipal landfill, following complaints by the town. She conducted surveys 
and mapped areas of odor in the neighborhood. 
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Confidential Client, Paper Manufacturer, Odorous Emissions Testing - CT 
(Project Manager: 2002) 

. Dr. Vetrano performed odor threshold studies on emissions from a paper 
manufacturing facility. Programs evaluated the significant sources of odor to 
determine potential contributions to local community odor levels and evaluate the 
efficacy of online odor control systems. · 

Confidential Client, Corn Processing Facility, Odorous Emissions Testing -
IL and Brazil (Task Manager: 1993-1994) : 
Dr. Vetrano performed odor threshold studies on emissions from various aspects 
of corn processing. The results from the two facilities will be compared and ·used 
to design emission control technologies for the Illinois plant. 

Confidential Client, Medical Clinic, Anesthesiology Department, 
Determination of Odor Thresholds- Rochester, MN (Project Manager: 2001) 
Dr. Vetrano conducted odor and recognition threshold studies on the common 
gaseous anesthetic, isoflurane. Due to the nature of the anesthetic, 
co'ncentrations can build up in the operating suite as a result of off-gassing from a 
patient's exhal<=:ttions. Odor values to be used in industrial hygiene practices for 
potential early warning properties. ....., 

American Petroleum Institute, Determination of Odor Thresholds­
Washington, DC (Project Manager: 1993) 
Dr. Vetrano conducted odor and taste threshold studies on the gasoline 
oxygenate tertiary amyl methyl ether (TAME) for the American Petroleum Institute 
(API). She conducte·d the project and served as the panel moderator for TRC's 
volunteer sensory eValuation paneL Dr. Vetrano performed an evaluation on 
aerosolized and aqueous samples to determine air and water odor detection and 
recognition threshold values. She conducted a taste test on the aqueous 
samples for the determination of an aqueous taste threshold. These studies 
focused on gasoline oxygenates mandated by the Clean Air Act Amendments 
and led to the design of odor threshold studies on oxygenated fuels. 

. , 
American Petroleum Institute, Determination of Odor Thresholds­
Washington, D.C. (Project Manager: 1994) 
Dr. Vetrano conducted odor threshold studies for API to examine the effect of 
oxygenate addition on the odor of gasoline blends. Three blends of gasoline 
were evaluate9 for their odor detection and recognition -in air. The gasolines were 
then combined with the gasoline oxygenates MTBE, ETBE and TAME to evaluate 
the effect of tlie oxygenates on the gasolines' odor detection and recognition 

' thresh9lds (API Publication No. 4592, January, 1994). 

Confidential Client, Chemical/Petroleum Corporation, Determination of Odor 
Thresholds- PA (Project Manager: 1993) 
Dr. Vetrano performed odor and taste threshold studies on gasoline oxygenates 
for a major petrochemical company. She conducted the project and was the· 
panel moderator for TRC's volunteer sensory evaluation panel. She performed 
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an odor evaluation on aerosolized and aqueous samples to determine air and 
water odor detection and recognition threshold values. Dr. Vetrano conducted a 
taste test on the aqueous samples for the determination of an aqueous taste 
threshold. These studies focused on a gasoline oxygenate mandated by the 
Clean Air Act Amendments, as well as possible substitutes for this oxygenate. 
These studies led to the design of comparative odor threshold studies on 
oxygenated fuels from the 11 lower 4811 states and Alaska. She also conducted 
studies, in conjunction with the University of Alaska, on the effect of cold on the 
odor thresholds of oxygenated 11 lower 4811 and Alaskan fuels. 

Confidential Client, Specialty Chemical Firm, Determination of Odor 
Thresholds - CT (Project Manager: 1994) · 
Dr. Vetrano developed odor detection and recognition threshold values for 
various chemicals to be used as part of the health and safety plan of the 
manufacturer. Odor values used in industrial hygiene practices for potential early 
warning properties. 

Confidential Client, Chemical/Petroleum Corporation, Determination of Odor 
Thresholds - TX (Project Manager: 1993) 
Dr. Vetrano performed odor threshold studies on gasoline additives for a major 
petrochemical company. She performed comparative odor threshold studies on 
gasoline with and without the additives, to determine at which concentrations of 
the additives the odor of gasoline would be changed. 

Comparative Product Testing 

Confidential Client, Consumer Product Manufacturers, Comparative Product 
Testing -Various (Project Manager: 1994-1996) 
Dr. Vetrano designed and performed comparative odor evaluation studies to 
evaluate the efficacy of consumer odor control product versus competing brands. 
Products evaluated included carpet fresheners, underarm deodorants, foot 

powders and cat litter. She provided litigation support for false advertising claims 
made by competitors. 

Indoor Air Quality Investigations 

Dr. Vetrano manages and conducts indoor air quality (IAQ) investigations of 
commercial and institutional buildings. IAQ surveys typically identify potential 
sources of indoor air pollutants, survey occupant health status, evaluate air 
handling system(s), and determine the types and levels of chemicals present in 
the indoor environment. Typical IAQ surveys include sampling for carbon dioxide, 
carbon monoxide, temperature and relative humidity, total dust, volatile organic 

. chemicals, formaldehyde and mold/spores. 
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Confidential Client, Consumer Product Manufacturer, lnd~strial Hygiene 
Program Review- Stamford, CT {Project Manager and Toxicologist: 2001-
Present) 
Dr. Vetrano is currently seNing as Project Manager for.the review and revision of 
the industrial hygiene program for a major consumer product manufacturer. She 
provided toxicolqgical expertise in evaluating raw materials for toxicity to workers 
to aid in the design of a personal protection equipment program. 

SPECIALIZED TRAINING 
• ITRG Vapor Intrusion Pathway: A Practical Guideline. 2-Day Classroom 

Training. Oklahoma· City, Oklahoma. April 6- April 7, 2009. 
• Dose-Response Modeling for Occupational and Envirqnmental Risk 

Assessment. Continuing Education Course. Society of Toxicology Annual 
Meeting. Seattle, W A. March 2008. · 

• Nanotoxicology: The Science of Developing a Safe Technology. 
Continuing Education Course. Society of Toxicology Annual Meetin·g. 
Seattle, WA. March·2008. 

• Vapor Intrusion Attenuation Workshop- A Study of ObseNed Vapor 
Intrusion Attenuation. 14th Annual West Coast Conference on Soils, 
Sediments and Water, Marriott Mission Valley, San Diego, California. 
March 15-18, 2004 

• Risk Assessment for Metals. Continuing Education Course. Society of 
Toxicology Annual Meeting, San Francisco, CA, March 2001 

• Mid-America Toxicology Course. Kansas City, Missouri; May 2000 
• Practical Issues in the Use of Probabilistic Risk Assessment. EPA and the 

University of Florida, Tampa, FL, April 2000 
• OSHA 40-Hour HAZWOPER Training (29 CFR 1910.120) 
• MSDS: Preparing fo~ the Next Wave of Hazard Communication 

Requirements. Annapolis, MD, Nov. 9-10, 1998 
• OveNiew of Uncertainty Analysis. Continuing Education Course. Society 

of Toxicology Annual Meeting, Seattle, WA, March 1998 
• Risk Communication: Making Risk Management More Effective. 

Cqntinuing Education Course. Society of Risk Analysis Annual Meeting, 
New Orleans, LA, December 1996 · 

• International Harmonization: Update .on Scientific and' Regulatory Issues. 
Part II: Toxic Substances and f=nvironmentallssues. Continuing 
Education Course. Society of Toxicology Annual Mee~ing, Dallas, Texas, 
March 1994 . 

• Toxicokinetics: Study Design and Data' Analysis. Continuing Education 
Course. Society of Toxicology Annual Meeting, Dallas, Texas, March 1994 

• Risk: Science, Assessment and Management Mini-Course, Conducted by 
the Office of Continuing Education and the Center for Risk Analysis, 
HaNard School of Public Health, Boston; MA, 1993 . 

• Risk Communication: Problems, Perceptions and Practice. Continuing 
Education Course. Society of Toxicology Annual Meeting, Dallas, Texas, 
February 1991 
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• · Environmental Toxicology. Continuing Education Course. Society of 
Toxicology Annual Meeting, Dallas, Texas, February 1991. · 

PROFESSIONAL AFFILIATIONS 
• Society of Toxicology 
• Northeast Chapter of the Society of Toxicology, past Councilor, 1997-1999 
• Society for R·isk Analysis, New England Chapter, Secretary, 2000 - present 
• Society for Risk Analysis · 

SELECTED PUBLICATIONS 
Vetrano, K.M., "Molecular Chlorine: Health and Environmental Effects," Reviews 
of Environmental Contamination and Toxicology, 170:75-139, 2001. 

Vetrano, K.M., "Pamphlet 90: Molecular Chlorine: Health and Environmental 
Effects," Prepared for the Chlorine Institute, Edition 2, November 1998. 

Vetrano, K.M., "Odor Threshold Studies Performed with Gasoline and 
Gasoline-Combined with MTBE, ETBE, and TAME," Prepared for the American 
Petroleum Institute, Publication No. 84145920, 1994. 

Vetrano, K.M., Morris, J.B. and Hubbard, A.K., "Silica Induced Inflammation and 
Fibrosis in Mice is Altered by Acute Exposure to Nitrogen Dioxide," Journal of 
Toxicology and Environmental Health 37:389406, 1992. 

Vetrano, K.M., "The Modulation of Silica-Induced Pulmonary Inflammation and 
Fibrosis by Acute Nitrogen Dioxide Exposure in the C57BI/6 Mouse," University of 
Connecticut, 1992. -

Vetrano, K.M., and Hubbard, A.K., "The Modulation of Silica Induced Pulmonary 
Inflammation by Acute Exposure to Nitrogen Dioxide," The Toxicologist, 11:337, · 
1991. 

Ginsberg, G.L., Hauchman, F.S., Vetrano, K.M~, Bement, C.L., and Koch, W.H., 
"The Feasibility of Route-to-Route Extrapolation (RRE) of Cancer Potency 
Factors for Aniline, Dioxane, lsophorone and Benzyl Chloride," The Toxicologist, 
11 :903, 1991. 

Wooten, V., Brown, D.R., Callahan, B., Vetrano, K.M., Schatz, R.A., Melia, J. and 
Mulligan, T., "Behavioral and Biochemical Alterations Following in Utero Exposure 
to Methylmercury," Neurobehavioral Toxicology and Teratology, 7(6): 767773, 
Nov. Dec. 1985. 

SELECTED PRESENTATIONS 
Vetrano, K.M., "Crystalline Silica Exposure Assessments," Sorptives Mineral 
Institute's Annual Meeting, May 1997. 
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Vetrano, K.M., "Odorous Emissions and Their Relationship to Human Health," 
New England Society for Risk Analysis, Boston, ~A; September 1993. 

Vetrano, K.M., "Odor Thresholds in Relation to. Risk Assessment," New England 
Section and Connecticut Chapter Air and Waste Management Association, 

·Hartford, CT, October 1993. · 

Ginsb~rg, G.L., Koch, W.H., Vetrano, K.M., Bement, C.L. and Hauchman, F., 
"Factors That Govern the Feasibility of Dose Route Extrapolation: An Analysis of 
10 Clean Air Act Carcinogens," Society for Risk Analysis, Baltimore, MD, 
December 1991. 

Vetrano, K.M., and Hubbard, A.K., "The 'Modulation of Silica Induced Pulmonary 
Inflammation by Acute Exposure to Nitrogen Dioxide," Society of Toxicology 
Annual Meeting, Dallas, TX, February 1'991. 

• < 

Ginsberg, G.L.,.Hauchman, F.S., Vetrano, K.M., Bement, C.L., a.nd Koch, W.H., 
"The Feasibility of Route-to-Route Extrapolation (RRE) of Cancer Potency 
Factors For Aniline, Dioxane, lsophorone and Benzyl Chloride," Society of 
Toxicology Annual Meeting, Dallas, TX, February 1991. 

Vet~ano, K.M. and Hubbard, A.K., "Pulmonary Inflammatory Response of C57BI/6 
BG/BG (beige) Mice to Instilled Glass Fibers or Silica Crystals," World 
Conference on Lung Health, Boston, MA, May 1990. Also presented at the 
Northeast Chapter of the Society of Toxicology Meeting, Weston, MA, June 1990. 

H.ubbard, A.K., Lombard, K.M.,· Pokhrel, P.K. and Vetrano, K.M., "Mechanisms 
Unde,rlying Outcome of Particle Induced Pulmonary Inflammation," Connecticut 
Lung Research Conference, Southbury, CT, April 1990. 

Vetrano, K.M., Reece, K.D., Brown, D.R. and Smith, L.W., "An Industrial Example 
of a Health Hazard Determination Procedure," Northeast Chapter of the Society · 
of Toxicology! Autogenesis Association of New England Joint Meeting, Storrs, 
CT, October 1985. · 

Wooten, V., Brown, D.R., Callahan, B., Vetrano, K.M., Schatz, R.A., Melia, J. and 
· Mulligan, T., "Behavioral and Biochemical Alterations Following in Utero Exposure 

to Methylmercury," The Symposium and Workshop Design Considerations in 
Screening for Behavioral Teratogens, Cincinnati, OH,· Septem~er 1985. 
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EDUCATION 
M.S., Wildlife Ecology, University of New Hampshire, 1988 
B.S., Forest Biology, State University of New York'- College of Environmental 
Science and Forestry, 1982 , 
A.A.S., Pre-Professional Forestry, Paul Smith's College, 1979 

PROFESSIONAL CERTIFICATIONS 
Certified Associate Wildlife Biologist, The Wildlife.Society, 1988 
Certified- PrinCiples and Techniques of Electrofishing, USFWS, 2002 

AREAS OF EXPERTISE 
Mr. Scott J. Heim has more than 26 years of experience encompassing: 

• Ecological Risk Assessment 
• _ Wetland Delineation, Functional Analysis, and Construction 
• Aquatic/Terrestrial Ecology . 
• Rare Species Surveys and Impact Assessment 
• Natural Resource Damage Assessment 
• Environmental Permitting · . 
• Environmental Assessments and Impact Reports 

REPRESENTATIVE EXPERIENCE 

Ecological Risk Assessment Experience 

Mr. Heim has conducted qualitative and quantitative ecological risk assessments 
for both aquatic and terrestrial environments at hazardous waste sites under 
CERCLA and RCRA as well as state requirements (i.e., Massachusetts 
Contingency Plan). He has extensive experience at problem formulation at these 
sites by evaluating habitat characteristics of potentially contaminated areas and 
identifying receptor species, exposure pathways, and contaminants of ecological 
concern: Risk to ecological receptors has been assessed following ecological 
risk assessment guidance issued by the U.S. Environmental Protection Agency · 
(USEPA) and other ~pplicable agencies (i.e.,· agencies within the state where the 
site is located). Under an USEPA CERCLA contract, Mr. Heim has also provided 
third party review for ecological risk assessments submitted to USEPA. 

Federal Aviation Administration Technical Center, Ecological Risk 
Assessment, Atlantic City International Airport - NJ 
(Ecological Risk Assessor: 2002 - 2006) 

·· Mr. Heim prepared work plans, conducted extensive biological sampling and 
prepared an ecological r!sk as~essment in accordance with USEPA guidelines at 

· . the Area U Superfund Site which consists of a wetlands ·complex containing two 
large reservoirs, two perennial streams and extensive floodplain wetlands. Mr. 
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Heim conducted and/or managed the intensive sampling program that involved 
the collection of surface water, sediment, surface soil, aquatic and terrestrial 
macroinvertebrates, fish (large and small forage fish), phytopl<;mkton, 
zooplankton, frogs, small mammals, bird eggs and bats as well as quality 
assurance/quality control procedures. The risk assessment investigated mercury . 
impacts through the food chain. Mr. Heim prepared the ecological risk 
assessment for submittal to federal and state agencies for their review. The 
assessment focused on identifying risks through a weight-of-evidence approach 
as well as defining the ecological values provided by the habitats contained 
within Area U so that a balanced approach could be undertaken in the risk 
management process to evaluate remediation options. 

Seaholm Power Plant and Substation, Ecological Risk Assessment -
Austin, TX (Ecological Risk Assessor: 2002 - 2003) 
Previous sampling had detected elevated concentrations of polychlorinated 
biphenyls (PCBs) within sediments of Shoal Creek, a perennial stream adjacent 
to an existing electric generating facility and substation. Mr. Heim prepared a· 
Sampling and Analysis Plan (SAP) for performing a Tier 2 Screening-Level 
Ecological Risk Assessment in accordance with the Texas Risk Reduction 
Program and Risk Reduction Rule. The SAP presented an approach for 
assessing ecological risk within Shoal Creek and focused primarily on upper 
trophic level receptors that may be affected through biomagnification of PCBs 
within the food chain. The SAP was approved by the Texas Natural Resource 
Conservation Commission. Field ·sampling and laboratory analyses showed that 
PCB concentrations within the sediments did not pose an ecological risk. 

Shieldalloy Metallurgical Corporation, Ecological Risk Assessment­
Newfields, NJ (Ecological Risk Assessor: 1995 - 2006) 
Mr. Heim conducted an ecological risk assessment for a facility that discharged 
metals into an adjacent stream, pond, and wetlands. Mr. Heim prepared a 
sampling strategy and collected sediment samples for chemical and laboratory 
toxicity testing as well as conducted a macroinvertebrate bioassessment. Aquatic 
hazards were characterized by Mr. Heim using the Triad approach (sediment 
chemistry, laboratory toxicity tests, and macroinvertebrate community 
assessment). Risks to food chain also evaluated by identifying receptor species, 
exposure pathways, and modeling exposure doses of contaminants to selected 
indicator species. Potential risks from metal contamination identified for 
piscivorous species and aquatic macroinvertebrates. Results of the risk 
assessment were used to determine areas requiring remediation. 

Phosphate Mine, Ecological Risk Assessment - Southeastern ID 
(Ecological Risk Assessor: 1998 - 2006) 
Mr. Heim conducted a comprehensive baseline ecological risk assessment for a 
former phosphate mine located near the Blackfoot River ·in southeast Idaho. 
Tailings from the mining operation resulted in the leaching of selenium into 
surface waters of a nearby stream. Significant riparian and upland habitats of the 
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study area were characterized and aquatic and terrestrial species that. inhabit 
these areas identified. Representative indic.ator species were selected and 
sampling conducted of various components·of their diets (i-.e., vegetation, 
invertebrates, small mammals) to determine· potential exposure. Risk to the 
aqu~tic environment was evaluated through the comparison of selenium 
(including selenate and selenite) concentrations with available criteria and 
interpreting the results of macroinvertebrate community sampling. The results of 
tissue bioassays were used to assess risk to the selected wildlife indicator . 
species by modeling exposure doses of selenium. The risk assessment results 
indicate that there are potentially significant risks to avian receptors based on 
exposure to selenium detected in biota, surface soils and sediments within the 
study area. The results of the risk assessment including preliminary remediation 
goal~ were.· used by the clfent to develop potential remedial solutions at the site. 

Phoenix-Goodyear Airport Superfund Site, Ecological Risk Assessment~ 
Maricopa County, AZ (Ecological Risk Assessor: 2007 - 2008) 
Mr. Heim characterized ecological risks associated with exposure to cadmium 
and chromium where previous industrial operations resulted in contamination of 
surface and subsurface soils at five terrestrial·areas. Mr. Heim conducted a site 
inspection to identify and characterize habitats, potential ecological receptors 
and complete exposure pathways. A screening-level ecological risk assessment 
(SLERA) was subsequently prepared by Mr. Heim using-an innovative approach 
to assess risk to a variety of receptor groups though incorporation of ecological 
soil screening levels (eco-SSLs)·and site-specific factors. The SLERA 
concluded that none of the areas investigated were likely to provide a significant 
risk to ecological receptors. Both the U.S. Environmental Protection Agency and 
Arizona Department of Environmental Management concurred with the findings 
of the SLERA. . 

Refinery Site, Ecological Risk Assessment- Casper, .WY 
(Ecological Risk Assessor: 1995 - 1998) 
Mr. Heim characterized ecologicaJ risks a$sociated with exposure to · 
contaminants at a former refinery where the industrial operations resulted in 
contamination of surface ·soils and wetland sediments. The adjacent North Platte 
River was also potentially impacted by petroleum hydrocarbons and lead. Risk to 
aquatic receptors was characterized by interpreting results of macro benthic 
invertebrate sampling, toxicity testing and comparing chemical concentrations in 
surface water and sediments to criteria, guidelines, or toxicity-based benchmark 
values. In order to assess terrestrial risk from metals and petroleum 
hydrocarbons, small mammals were collected·and analyzed. Mr. Heim estimated 
contaminant doses to wetland and terrestrial indi9ator species by ·modeling 
exposure. from the ingestion of small mammals, plants, and invertebrates. The 
risk assessment determined that animals foraging in limited portions of the site 
may potentially be affected by the metal contamination detected in surface soils 
while petroleum hydrocarbons present in seepage areas adjacent to the river 
pose an environmental risk to receptor species present in these areas. The 
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quantitative ecological risk assessment supported the client's decision to 
remediate discr(3te areas of contamination. 

Homestake Mining Company, Ecological Risk Evaluation - CA 
(Ecological Risk Assessor: 2000 - 2001) 
Mr. Heim conducted a post-closure ecological review for the McLaughlin Mine 
site in northern California. The ecological review evaluated risks to wildlife 
receptors that may utilize the habitats provided by the existing mine pits and a 
tailings pond. Data evaluated in the risk assessment included surface water 
sampling results (total and dissolved concentrations) as well as vegetation 
sampling results collected from a pilot test study conducted within the tailings 
pond. The risk assessment focuses on wildlife receptors documented at the site 

·or likely to use the aquatic habitats at the site following closure of the mine. 
Indicator species were selected to estimate potential risk from surface water 
ingestion and consumption of vegetation or aquatic insects. Daily ingestion 
doses of metal contaminants were calculated for the indicator species and 
compared to reference toxicity values for metal contaminants. 

Reynolds Metal, Ecological Risk Assessment ..... Massena, NY 
(Ecological Risk Assessor: 1992) 
Under an USEPA contract, Mr. Hei.m conducted a comprehensive baseline 
ecological risk ·assessment for an aluminum manufacturing facility (Superfund 
Site) situated between the St. Lawrence and Raquette rivers in upstate New 
York. Significant riverine, riparian, and wetland habitats of the Reynolds study 
area were characterized and aquatic and terrestrial species· that inhabit these 
areas identified. Risk to the aquatic environment was evaluated through the 
comparison of contaminants of concern concentrations with available criteria and 
interpreting the results of macroinvertebrate community sampling. The results of 
target fish spe'Cies bioassays were used to assess risk topiscivorous wildlife 
species by modeling exposure doses of PCBs to the selected indicator species. 
The risk assessment determined that there were significant risks to ecological 
receptors based on exposure to contaminants detected in sediments and fish 
within the St. Lawrence River. The results of the risk assessment were used by 
USEPA to support remedial decisions at the site that·included sediment cleanup 
to prevent direct contact with fish and uptake of PCB-contaminated sediments. 

Former Tie Treating Plant, Ecological Risk Assessment- Albuquerque, NM 
(Ecological Risk Assessor: 2000 - 2001) 
A former railroad tie treating plant resulted in contamination of surface soils at 
the Superfund site. Mr. Heim reviewed a screening ecological risk assessment 
prepared by the New Mexico Environment Department. Based on this review, 
revisions to the risk assessment were undertaken, contaminants of potential 
concern were selected and additional sampling proposed to reduce uncertainties 
in the screening assessment. Mr. Heim prepared a sampling plan to address 
bioaccumulation of polycyclic aromatic hydrocarbons (PAHs), dioxin and metals 
within plant,. invertebrate, and small mammal tissues. The results of the sampling 
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program were incorporated into the ecolqgical risk assessment prepared by Mr. 
Heim as part of the Remedial Investigation. 

Massachusetts Military Reservation, Third Party Review- MA 
(Ecological Risk Assessor: 1992 - 1998) 
Under an USEPA contract, Mr. ·Heim provided'expert technical oversight for· 
ecological risk assessments conducted at the 22,000-acre Massachusetts 
Military Reservation (Superfund Site). More .than 50_ individual sites have been 
identified at the reservation that required ecological risk assessments to be 
performed. Mr. Heim provided third party review and evaluation of risk 
assessment. methods for the USEPA for these risk assessments that included 
document review and attendance at meetings to support USEPA. 

East Bennington Landfill, Ecological Risk Assessment- Bennington, VT 
(Ecological Risk Assessor: 1994) · 
Mr. Heim prepared an ecological risk assessment.that aided USEPA's risk 
management decisions to support an accelerated .cleanup plan for the site. 
Identified sensitive environments and potential ecological receptors atthe site 
and within the vicinity. Environmental sampling data from the surface water, 
sediment, and surface soil were evaluated and ecological contaminants of 
concern and potential exposure pathways identified. Risks to aquatic biota were 
evaluated through a comparison of surface water and sediment contaminant 

. concentration·s with applicable criteria/guidelines for aquatic life and interpreting 
the results of macrobenthic invertebrate sampling. Exposure doses to several 
semi-aquatic and terrestrial indicator species were modeled and compared with 
benchmark toxicity values. Hazards to upper trophic level ,spedes from PCB 

· biomagnification were also modeled and evaluated. Risks to aquatic, semi­
aquatic, and terrestrial species were greatest from the detected concentrations of 
PCBs within selected habitats at the landfill site. Remedial activities proposed at 
the site would result in alteration of wetlands .. Proposed mitigation and 
monitoring programs for wetlands restoration/creation were reviewed and 
recommendations provided to USEPA 

Revere Textiles Mill, Ecological Risk Assessment - Sterling, CT 
(Ecological Risk Assessor: 1992) 
Under an USEPA contract, Mr. Heim characterized ecological risk to the aquatic 
environment at a Superfund Site using several methods (equilibrium partitioning 
approach and results of sediment toxicity testing for two macroinvertebrates). 
Terrestrial risk evaluations involved the development·9f food chain models to 
estimate exposure doses. Estimated doses were compared to reference toxicity 
values to determine the risk to selected terrestrial indicator species .. Results of 
the risk assessment were used by USEPA to remove the site from the list of 
active N PL sites. 
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Ecological Risk Evaluation - Honolulu Harbor, Honolulu, HI 
(Ecological Risk Assessor: 2003) 
A quantitative Screening Level Ecological Risk Evaluation (SCLERE) was 
conducted of the ecological impacts within Honolulu Harbor from the discharge 
of groundwater containing petroleum-related constituents of potential concern 
that are associated with various industrial facilities located adjacent to the 
harbor. A Site Conceptual Model was prepared that identified exposure 
pathways, potential receptors and fate arid transport mechanisms. Risk was 
evaluated by comparing applicable ambient water quality criteria with the 
concentrations of groundwater constituents of potential concern. Fate and 
transport mechanisms that affect the concentrations of groundwater constituents 
of potential concern were also considered in the SCLERE. The results of the 
SCLERE demonstrated that the discharge of groundwater into the harbor does 
not pose an unacceptable risk to aquatic organisms inhabiting the harbor. 

Former GE Site, North Reading, Environmental Risk Characterization - MA 
(Ecological Risk Assessor: 2001 - 2003) 
A Stage II Environmental Risk Characterization (ERC) was conducted by Mr. 
Heim under the Massachusetts Contingency Plan (MCP) for a large wetland area 
associated with two outfall discharge structures at a former industrial facility. A 
Scope of Work was prepared and submitted to the Massachusetts Department 
of Environmental Protection that proposed sampling of surface water, sediment, 
surface soil, vegetation and invertebrates for metal contaminants of concern that 
were associated with the two outfalls. In addition, earthworm toxicity testing was 
also conducted on wetland surface soils. Habitats, potential receptor species, 
and exposure pathways were identified by Mr. Heim during a site 
reconnaissance. Mr. Heim collected the samples and prepared the Stage II ERC. 
The Stage II ERC concluded that the vegetation and invertebrate community as 
well as mammalian insectivores within a limited area of the wetlands may be 
impacted by metal contamination (primarily copper and zinc). Limited 
remediation and wetlands restoration was subsequently proposed for addressing 
the metals contamination within the wetland. 

Wetlands Experience 

Mr. Heim has delineated wetlands on hundreds of sites located throughout the 
eastern United States ranging from less than one-half acre to more than 1 ,200 
acres in size. Wetlands have typically been identified and delineated according 
to procedures established within the U.S. Army Corps of Engineers Wetland 
Delineation Manual (1987). Mr. Heim also has extensive experience with various 
state and local wetland definitions. Mr. Heim has also reviewed wetlands 
delineations conducted-by other consultants and assessed impacts to wetlands 
from proposed development activities. Mr. Heim also performed numerous 
wetland functional analyses utilizing the Wetland Evaluation Technique (WET 
2.0) developed by the U.S. Army Corps of Engineers and other accepted 
methodologies and has designed wetland restoration/ creation areas and 
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supervised actual construction efforts. Mr. Heim also has ·extensive experience 
with permitting projects through applicable wetland reglJ_Iations. · 

Armenia Mountain Wind Energy Project- PA (Ecologist: 2007~2008) . 
A 186 MW wind energy farm was proposed within 11 ,000 acres of leased land 
located in northcentral Pennsylvania. Mr. H~im oversaw the delineation of 
wetland/stream resource areas located in the vicinity of the proposed wind 
turbine structures and their access roac;Js as well as the proposed electrical 
transmission facilities. Mr. Heim prepared a Jurisdictional Determination (JD) 
report that was submitted, reviewed in the. field, and approved by the l).S: Army 
Corps of Engineers (USAGE). A detailed wetlands permit application was 
prepared by Mr. Heim and submitted to the USAGE and the Pennsylvania 
Department of Environmental Protection (PADEP). The permit application 
discussed the 40 wetland/stream impact areas, a detailed alternative analysis, 

. and appropriate mitigation for the unavoidable wetland impacts. An 
administratively complete letter was received from PADEP one day after the 
permit application submittal. The wetlands permit and authorization were 
subsequently obtained from the PADEP and USAGE. 

Lawrence Energy Center, Wetland Delineation - OH (Ecologist: 2000 -
2001) 
A power generating facility was proposed at a 280 acre site located in Lawrence 
County in southeastern Ohio that contained significant areas of wetland (and 
prior converted croplands) adjacent to the Ohio River. Mr. Heim delineated and 
characterized wetland resources (including a functional assessment) present on 
the entire site and prepared a Jurisdictional Determination (JD) report that was 
submitted and approved by the U.S. Army Corps of Engineers. 

Rochester Gas and Electric, Rochester Transmission 115 kV Project - NY 
(Ecologist: 2003) 

. Mr. Heim was tasked with identifying wetlands and terrestrial ecological habitats 
and authoring pertinent sections for the preparation of an Article VII application 
for 115 kV system reinforcements in Monroe and Wayne Counties, New York . 
The proposed route assessed by Mr. Heim included approximately 19 miles of 
rebuilt overhead 115. kV transmission lines as well as a new 115 kV substation. 
The Article VII application was prepared on a fast-track basis and filed· 
approximately 12 weeks following Notice to Proceed. The Article VII Certificate 
was subsequently issued following negotiation of a Joint Proposal without 
adjudicatory hearings. 

AES Red Oak- Sayreville, NJ (Ecologist:. 1998 - 1999) 
A power generating facility was proposed at a 63-.acre site located in east-central 
New Jersey that contained significant areas of wetland. Mr. Heim delineated ·and 
characterized the wetlands on the site and subsequE?ntly filed a Letter of 
Interpretation (LOI) with the New Jersey Department of Environmental Protection 
(NJDEP) to confirm the wetlands boundary. After the wetlands delineation was 
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accepted by NJDEP, Mr. Heim assisted in obtaining wetland-related permits for 
the proposed project. In order to address concerns by the U.S. Fish and Wildlife 
Service (USFWS) regarding the potential presence of Helonias bullata, a 
threatened plant species, Mr. Heim conducted a quantitative vegetative survey of 
the parcel for the rare plant and potentially suitable habitat. The survey report 
and findings were submitted and subsequently approved by the USFWS. 

KC Realty Trust, Wetland Restoration - Newburyport, MA 
{Ecologist: 1999 - 2003) · 
Mr. Heim prepared a wetland restoration plan for a 2.6 acre palustrine emergent 
wetland area located within an industrial park in Newburyport, Massachusetts. 
The design included preparing a plan that specified excavation depths, volume 
of material to be removed, a planting plan, and a post-construction monitoring 
protocol. The restoration plan was submitted to the U.S. Army Corps of 
Engineers, MA Department of Environmental Protection, and the Newburyport 
Conservation Commission for their approval. Mr. Heim oversaw the construction 
and seeding of the wetland restoration area and has conducted two years of · 
post-construction monitoring. The monitoring has documented the successful 
restoration of the wetland in conformance with applicable performance standards 
and the approved restoration design. 

U.S. Generating Company- CT {Ecologist: 1998) 
The siting of co-generation power plant facilities was being considered at three 
locations in Connecticut. Site inspectiqns were undertaken and the presence and 
approximate locations of wetland resource areas (based on State of Connecticut 
and U.S. Army Corps of Engineers wetland definitions) determined at each of the 
three sites. Wetland permitting issues were evaluated as part of a Critical Flaw 
Analysis conducted for each of the three sites. The analysis concluded that 
wetlands permitting would be a major issue associated with the siting of one 
proposed facility while wetlands permitting at the remaining two proposed sites 
would not be expected to result in significant issues. This information was used 
by the client in prioritizing sites for proposed development. 

SCS, Inc. Astoria - NY{Ecologist: 1999 - 2000) 
A power generating facility was proposed on a parcel of land located adjacent to 
the East River and Steinway Creek in New York City. Identified the wetland 
resource areas in the vicinity of the project site under the jurisdiction of the U.S. 
Army Corps of Engineers and/or New York State Department of Environmental 
Conservation. The project included a proposed electric transmission line 
interconnect over a portion of Steinway Creek (a tidal wetland resource area). 
Provided input to the interconnect design to ensure that the proposed crossing 
was conducted in accordance with all federal and state requirements. Potential 
impacts to a state-listed endangered bird species were also evaluated and 
discussed in the subsequent Article X application to the New York State 
Department of Public Service. 
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Shady Lane Landfill - Nashua, NH {Ecologist: 1995) 
The City of Nashua as well as the general public was extremely concerned about 
the health risks associated with a former landfill located in close proximity to an 
existing elementary school. The landfill required final closure (i.e., capping) within 
a critical time schedule in order to allow the elementary school to reopen in ti~e 
for the fast-approaching fall school year. The landfill is also immediately adjacent 
to Salmon Brook and associated wetlands - sensitive areas designated as 
11 Prime Wetlands 11 by the State of New Hampshire and City of Nashua. Wetlands 
located within and adjacent to the landfill were identified and delineated by TRC 
using the wetland definition provided in the 1989 Federal Interagency Wetlands 
Delineati()n Manual. An assessment of wetland impacts from the proposed 
landfill closure was conducted by TRC and appropriate mitigation proposed 
within the permit application. TRC requested.a pre-appliqation meeting with the 
Nashua Conservation Commission to present the propol:?ed closure plan and 
address concerns of the Commission. Support from' the Nashua Conservation 
Commission was subsequently critical in·TRC's public· hearing before the State 
of New Hampshire Wetlands Board. TRC successfully obtained a permit from 
the Wetlands Board (and the Nashua Zoning Board of Appeals) within the 

. minimum time frame allowing the landfi.ll closure to proceed. In addition, TRC 
confirmed that the closure plan was acceptable to the U.S. Army Corps of 
Engineers as a general nationwide permit under Section 404 of the Clean Water 
Act. The landfill closure was subsequently initiated on schedule and the City of 
Nashua was able to successfully reopen the elementary school in time for fall 
classes. In addition, the City of Nashua benefited by the timely landfill closure as 
water quality was substantially improved within the adjacent "Prime Wetlands". 

U.S. Post Office Facility- Stonington, CT (Ecologist: 1997 - 1998) 
The limits of wetlands and presence of important features (pertaining to the 
natural environment). on the proposed site and two alternative sites for a new 
postal facility were identified by TRC. In .addition, Mr.· Heim evaluated the type of 
wetlands present on the sites (using the U.S. Fish and Wildlife Service 
classification method), evaluated impacts to the wetland from the proposed 
facility, and provided recommendations to mitigate unavoidable wetland impacts. 
The functions and values of the wetland (using the "Descriptive Approach" 
proposed by the New England Division of the U.S. Army Corps o.f Engineers) 
were also evaluated and the principal function(s)/value(s) identified. Lists of 
identified plant and wildlife species that may potentially use the wetland were 
provided by Mr. Heim. The wetland assessment included an analysis for the six 
types of impacts that are specified in the U.S. Postal Service protocol (Facilities 
Environmental Guide Handbook RE-6, December, 1997). Information concerning 
the presence of rare/endangered species on the site and the required federal 
permit(s) needed for placement of fill within the wetland were also provided by 
Mr. Heim. The report was used by the U.S. Postal Service in justifying their 
selection of the site for the new postal facility. 
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Reliant Energy- Conneaut Township, PA (Ecologist: 1999- 2000) 
A power generating facility was proposed on an 80-acre parcel of land located in 
northwestern Pennsylvania. Delineated and characterized the wetlands located 
on the parcel and prepared a Jurisdictional Determination report that was 
submitted to the U.S. Army Corps of Engineers (ACOE) and Pennsylvania 
Department of Environmental Protection (PADEP). The ACOE and PADEP 
conducted a joint site inspection and issued a JD that confirmed the wetlands 
de.lineation. An investigation was also conducted that evaluated the potential of 
the site wetlands to function as vernal pools and provide important amphibian 
breeding areas. 

Toll Brothers, Inc. -Walpole, MA (Ecologist: 1995- 1999) 
Wetlands present within a 180-acre parcel of land where a controversial 
residential subdivision was proposed were delineated based on definitions 
provided .in the Massachusetts Wetlands Protection Act and 1987 U.S. Army 
Corps of Engineers (ACOE) Wetland Delineation Manual. TRC prepared a 
Request for Determination of Applicability (RFDA) and Notice of Intent (NO I) 
under the Massachusetts Wetlands Protection Act and the Town of Walpole 
Wetlands Bylaw and represented the client at public hearings and site 
inspections. The project was successfully permitted through the Walpole 
Conservation Commission. Applications for Section 404 and Section 401 (Water 
Quality Certification) were prepared and submitted to the ACOE and 
Massachusetts Department of Environmental Protection, respectfully. 

Mirant 750MW Bowline Generating Station- Haverstraw, NY 
(Ecologist: 1999 -2001) 
Mr. Heim was responsible for surveying and identifying wetlands and terrestrial 
plant communities on the Mirant Bowline Point facility located in Haverstraw, NY. 
The intent of the surveys was to identify wetland resource areas, characterize 
plant communities on the site and make assessments regarding the effects of 
disturbance on the compositional and structural attributes. of the identified 
communities. This work was conducted in accordance with the requirements of 
an Article X application relative to the construction and operation of a 750 MW 
combined cycle combustion turbine electric generating plant. Mr. Heim also 
presented expert testimony at an adjudicatory hearing regarding identification 
and impacts associated with wetlands and terrestrial plant communities at the 
site. The Article X Certificate was issued in 2002. Mr. Heim also prepared a 
wetlands mitigation plan and supervisE3d the construction of a 1.2 acre mitigation 
area to compensate for wetlands impacted by the project. The mitigation plan 
was subsequently approved by the U.S. Army Corps of Engineers and Mr. Heim 
has initiated monitoring of the constructed wetland. · 

Loral Microwave Frequency, Inc. - Chelmsford, MA (Ecologist: 1994) 
·A wetlands delineation was conducted on a 14-acre parcel potentially 
·contaminated by ground water from an adjacent industrial site. In order to 
determine appropriate compensation, the future development potential of the 14-
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acre parcel was evaluated by determining existing site develop.ment constraints 
(e.g., presence of wetlands). The delineation of wetlan.ds was based on 
definitions presented in the Massachusetts Wetlands Protection Act regulations. 
A site wetlands map and report were prepared that described the site's 
characteristics (particularly the vegetation and soils of the site) as these features 
relate to wetland definitions provided in the Act. The.methodology and 
delineation of wetland boundaries were successfully defended in an arbitration 
hearing to determine the appropriate level of compensation to the owner of the 
14-acre parcel. 

Retail Shopping Plaza- Woodbury, NY (Ecologist: 1994 -1995) 
A commercial development was proposed for a 68-acre parcel located in 
southeastern New York. The proposed project would result in the loss of 

·approximately 2.3 acres of forested wetlands. Wetlands within the site were 
delin'eated based on the 1987 U.S. Army Corps of Engineers Wetland · 
Delineation Manual. A Jurisdictional Report·(JD) establishing the wetlands 
boundary was submitted to and approved by the Army Corps .. A pre-di$charge 
notification (PDN) was also prepared1and submitted to the Corps of Engineers. 
The PDN evaluated the functions and values of the wetlands present on the site 
as well as proposed mitigation in the form of wetland replacement areas for 
unavoidable wetland impacts. The Army Corps granted approval for the project 
within several weeks of receiving the PDN. An application for state water quality 
certification was also prepared and approved. Mr. Heim prepared a plan for a 4.7 
acre forested wetland that was proposed as mitigation. Proposed elevations, 
plantings and seeding specifics were included in the plan. The mitigation plan 
was submitted and approved by the U.S. Army Corps of Engineers (ACOE) and 
NY Department of Environmental Conservation. The annual monitoring program 
overseen by Mr. Heim was completed and the final report presenting the results 
of the mitigation program was accepted by the ACOE. 

Pace University- Mount Pleasant, NY (Ecologist: 1993) 
In order to prepare an updated Master Plan for the University, the presence of 
existing resource areas and their values needed to be known. vyetlands present 
on the entire college campus were identified and delineated by Mr. Heim using 
local, state, and federal wetland definitions. A rare plant survey was also 
undertaken on the campus to identify state-listed rare species. A wetland 
assessment was then conducted that evaluated. the functions and values 
provided by each of the 11 identified wetland ·areas. A report was subsequently 
prepared by Mr. Heim that discussed characteristics of each wetland area and · 
how thes~ features contributed to each of the functions/values evaluated. This 
information was subsequently used in preparing the Master Plan for the college 
campus and within an Environmental Impact Report submitted for the proposed 
infrastructure improvements. 
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Paul E. Tsongas Arena, Lowell Baseball Stadium and Riverwalk- Lowell, 
MA (Ecologist: 1996) 
Mr. Heim delineated wetland resource areas including bordering vegetated 
wetlands, bank, land under a waterway, bordering land subject to flooding and 
riverfront area for an arena, stadium and walkway proposed along the Merrimack 
River in Lowell, Massachusetts. Mr. Heim prepared Notices of Intent for the 
proposed projects that were successfully permitted through the Lowell 
Conservation Commission resulting in Orders of Conditions under the 
Massachusetts Wetlands Protection Act. The Notices of Intent addressed 
various wetland issues including filling within floodplain and compensatory flood 
storage; wildlife habitat evaluations of bank,.land under a waterway, and 
bordering land subject to flooding; and rare species impacts associated with the 
adjacent Merrimack River. 

New Milford Energy Project - New Milford, CT (Ecologist: 1999) 
An application was submitted to the New Milford Inland Wetlands Commission 
for a proposed 500- megawatt natural gas-fired generating facility. Due to the 
complexity of the proposed project, the Commission retained TRC to assist in the 
review ofthe project and provide comments concerning potential impacts. and 
mitigation. Mr. Heim supported the Commission by conducting a thorough review 
of the project's potential affects on wetlands and watercourses, providing 
comments to the Commission, and attended public hearings concerning the 
project. 

Pease Air Force Base - Newington, NH (Ecologist: 1992 - 1997) 
A proposed wetlands mitigation plan was reviewed and recommendations 
provided to EPA to increase the probability of successful wetlands creation. Site 
monitoring was conducted and additional measures were subsequently 
recommended to EPA to increase the diversity of hydrological conditions (and 
diversity of vegetation) at the mitigation site. 

Williams Communications Inc.- New York to MA (Ecologist: 1996) 
Mr. Heim performed wetland delineations and obtained environmental permits 
for Williams Communications, Inc. for the installation of conduits and fiber optic 
cable from Albany, New York to Boston, Massachusetts and from New York, 
New York to Boston, Massachusetts. The routes were instalied in existing utility,. 
railroad or highway rights-of way and involved crossing major waterways, state­
owned properties such as state forests, and federal lands such as interstate 
highways controlled by the respective state departments of transportation. 
Because the proposed routes covered four states (Connecticut, Massachusetts, 
Rhode Island, and New York), the scope of this program involved review of the 
applicability of a number of state, local, and federal wetland determination and 
delineation requirements. Mr. Heim conducted field surveys to delineate federal, 
state and local wetland jurisdictional boundaries and used Global Positioning 
System (GPS) equipment to obtain the approximate coordinate location of 
wetlands and watercourse features. 
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Natural Resource Damage Assessment Experience 

Mr. Heim has experience in preparing, reviewing and interfacing with regulatory 
agencies regarding Natural Resource Damage-Assessments (NRDAs) 
conducted by resource trustees after the·release of hazardous constituents to 
the· environment. Mr. Heim's expertise in ec.ological risk assessment is utilized in 
eyaluating the validity and/or extent of claims (including monetary damages) 
stated in NRDAs . 

Railway Switching Yard - Clovis, NM {Ecologist: 1999) 
Mr. Heim prepared a natural resource damage assessment (NRDA) for a 25-
acre playa lake that had been impacted by past operations at the railway facility. 
The NRDA methodology used a Habitat Equivalency Analysis (HEA) that 
calculated past damages to the environment and determined appropriate 
compensation to mitigate the damages. Reviewed available information 
pertaining to the playa lake and assessed the value lost by the damaged natural 
resources by determining the area of past damaged resources, relative percent 
of past damages (injury factor), and relative percent of damaged resources 
following site remediation. The NRDA prepared was used by the: client to help 
negotiate a settlement with the ·federal and state trustees. Mr. Heim also 
implemented an innovative approach that combined the results of the NRDA with 
a wetland evaluation technique to evaluate a 'potential settlement agreement 
involving a land purchase adjacent to a U.S. Fish and Wildlife Service wildlife 
refuge. · · · 

Industrial Client - Stockton, CA {Ecologist: 2004) 
Mr. Heim reviewed a NRDA conducted by the California Department of Fish and 
Game for an accidental caustic discharge from the client's outfall to a water 
diversion canal and river. The discharge resulted in significant impacts to the 
fisheries resource. Mr. Heim reviewed the assumptions in the NRDA used by 
the Department and conducted an independent assessment using a Habitat 
Equivalency Analysis (HEA). The revised assessment indicated that a significant 
reduction in the cost assessed under the Department's NRDA could be obtained 
with appropriate mitigation to enhance the habitat for the fishery resource within 
the canal. · 

Insurance Client- Northeastern U.S. {Ecologist: 1995) . 
Mr. Heim reviewed teh Natural Resource Damage Assessments conducted at 
former. utility properties located throughout the northeastern U.S. The NRDAs 
were prepared by a consultant in support of a claim filed with the ·insurance 
company for the utility. Evaluated the assessment methodology and .conclusions· 
for a variety of resources including wetlands, habitat for endangered species, 
fisheries and groundwater supplies. Comments were used by the insurance 
company in settling the claim. 
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Shieldalloy Metallurgical Corporation Ecological Restoration - Hudson 
Branch, NJ (Ecologist: 1997) . 
Conducted an ecological risk assessment of an adjacent stream to an active 
industrial site. The results of the assessment were presented to federal/state · 
regulatory review agencies and represented the client at subsequent agency 
meetings. A Natural Resource Damage Assessment was subsequently 
conducted by the state trustee. Mr. Heim reviewed the NRDA and helped 
prepare a natural resource restoration plan that was acceptable to the client and 
the resource trustees and involved the enhancement of upland areas adjacent to 
the stream by re-vegetating these areas with appropriate tree and shrub species. 

Aquatic Ecology Experience 

Mr. Heim has conducted aquatic assessments that required collection of 
important water quality chemistry variables and identification of aquatic plant, 
macroinvertebrate and fish species. Sampling programs were designed and 
conducted for water chemistry parameters as well as aquatic organisms 
including plankton, .fishes and macrobenthic invertebrates. Results of laboratory 
bioassays and benthic community sampling data have been interpreted and 
related to potential contamination within aquatic habitats. 

Federal Aviation Administration -Atlantic City, NJ (Ecologist: 2004- 2005) 
Mr. Heim conducted a fish community assessment that involved intensive 
sampling via a variety of methpds to determine fish populations, growth rates, 
condition factors (Fulton and Relative Weight) and overall productivity within two 
reservoirs in southern New Jersey. Over 6,600 fishes representing 1 0 species 
were captured and processed during the study. Each fish was measured, 
weighed, and marked (Fioy T-bar anchor tag or dorsal spine clip) with a 
representative sampling of fish scale samples collected for age and growth rate 
analysis. The results of the sampling and subsequent analyses were used by Mr. 
Heim to assess the relative health and productivity of the fish populations within 
the· two reservoirs and to specifically evaluate the impacts (if any) on the 
fisheries from anthropogenic mercury inputs. 
Montello Brownfields Site - Brockton, MA (Ecologist: 2004) 
Mr. Heim conducted a Stage II Environmental Risk Characterization (ERC) at the 
Montello Brownfields Site in Brockton, Massachusetts. The Stage II ERC 
evaluated the ecological risk associated with several organic and inorganic 
contaminants detected within the surface waters and/or sediments of Trout 
Brook and associated wetland located adjacent to the Site. In addition to surface 
water and sediment sampling, Mr. Heim conducted biological sampling of the 
macroinvertebrate community present within reaches of Trout Brook adjacent to 

·the Site, downstream of the Site, and upstream of the Site using Rapid 
Bioassessment Protocol (RBP) m~thodology. The three primary components of 
the RBP are: 1) physical and chemical measurements; 2) habitat assessment; 

. and 3) biological survey. The results of the RBP analyses were used by Mr. Heim 
to evaluate whether ecological indicators within the stretch of Trout Brook on the 
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Site and downstream of the Site are consistent with ecological indicators present 
immediately upstream of the Site. Based on the observed results, remediation of 
Trout Brook was not deemed necessary. 

Midwestern Gas Transmission Company, Eastern Extension Project­
Sumner County, TN (Ecologist: 2006) . 
Mr. Heim conducted a biological survey for four rare darter species at 16 stream 
crossings by a proposed natural gas pipeline. The survey was conducted using a 
backp·ack electroshocking unit and captured fish were identified and released. 
Two of the four rare darter species were found to occur within a specific creek at 
three different locations. Findings and recommendations for minimizing impacts 
at the proposed stream crossing locations where the darters occur were provided 
to the Tennessee Wildlife Resources Agency. ' · 

Burlington Northern and Santa Fe Railway Facility- West Burlington, lA, 
(Ecologist: 2004) 

·Mr. Heim prepared a biological assessment to evaluate potential impacts 
associated with exposure by ecological receptors to contaminants identified. in 
surface water and sediment samples collected from a small perennial stream 
located adjacent to a railroad facility. The biological assessment quantitatively 
compared the reaches of the stream where contaminants were detected to 
upgradient reaches. The biological assessment was conducted in accordance 
with the current Rapid Bioa.ssessment Protocol (RBP) developed by the USEPA 
for high gradient streams and the Iowa-Department of Natural Resource (IDNR) 
stream biological integrity guidelines. The results of the detailed 
physicochemical, habitat and biological assessments indicate no adverse 
impacts to aquatic receptors associated with the presence of contaminants in 
surface water and sediment in the stream. ' · 

Terrestrial Ecology Experience 
. . 

Mr. Heim conducted wildlife habitat evaluations utilizing a variety of 
methodologies (Habitat Evaluation Procedures, Golet method, and species­
specific habitat assessments). He has extensive experience in preparing detailed 
wildlife species lists for habitat cover types and conducting wildlife sampling 
programs utilizing a variety of methodologies including transect surveys and 
variable-circular plots (avian species), live-trapping (small mammals), scent post 
surveys, and winter track count surveys. Impact studies from proposed 
development activities on listed rare species habitats have also been conducted 
by Mr. Heim. Habitat assessments have also been conducted using Habitat 
Evaluation Procedures (HEP) developed by the U.S. Fish and Wildlife Servi.ce to 
evaluate impacts associated with proposed deyelopments. Vegetation has been. 
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sampled utilizing random quadrants and plots within identified vegetative cover 
types. Detailed species lists have also been prepared for sampled habitats. 

Federal Aviation Administration Technical Center, Cooper's Hawk Survey­
Pleasantville, NJ (Ecologist: 2003) 
A survey for active nest sites of the state-threatened Cooper's hawk was 
undertaken by Mr. Heim on a portion of the approximately 5,000-acre FAA 
William J. Hughes Technical located in the Pinelands National Reserve in 
southern New Jersey. TRC conducted the surveys using transects within areas 
of suitable habitatto detect Cooper's hawks through direct observation or 
vocalization. In addition, playback recordings were also conducted in an attempt 
to elicit vocal responses. One active Cooper hawk nest site was located and 
documented by Mr. Heim. The results of the study will be used to assess the 
impacts and propose mitigation measures to the breeding Cooper's hawks from 
groundwater remediation activities proposed in the vicinity. 

Orange and Rockland Utilities, Rare Species Surveys, Line 60 
Reconductoring Project- Rockland County, NY (Project Manager: 2006) 
Mr. Heim was project manager f.or evaluating habitat and potential impacts to the 
bog turtle (Ciemmys muhlenbergil), timber rattlesnake (Crotalus horridus), and 
Allegheny wood rat (Neotoma magister) from a 1 0-mile transmission line 
reconductoring project. The bog turtle is a federal and state endangered species 
while the rattlesnake and woodrat are state-listed threatened and endangered 
species, respectively. A Phase 1 Bog Turtle Habitat Survey was conducted and 
submitted to the U.S. Fish and Wildlife Service. This survey concluded that 
potential bog turtle habitat was not present within the pr()ject area. A report 
summarizing rattlesnake/woodrat habitat survey results was also prepared. This 
report also provided appropriate recommendations to minimize impacts to these 
state-listed species. 

Armenia Mountain Wind Energy Project- PA (Ecologist: 2007-2008) 
A wind energy farm was proposed within 1 0,000 acres of leased land located in 
northcentral Pennsylvania. Mr. Heim oversaw a plant survey for Gaultheria 
hispidula, a state-listed Species of Special Concern within the project area. Mr. 
Heim found two populations of Gaultheria hispidula and prepared a report 
detailing the survey methodology, results and anticipated effects to the rare 
plants from the proposed project. The Pennsylvania Department of 
Conservation and Natural Resources (DCNR) approved the report and requested 
monitoring of the populations for a period of five years. A monitoring program 
was subsequently submitted and approved by the DCNR. 

KeySpan Energy, 250 MW Spagnoli Road Energy Center- Huntington, NY 
(Project Ecologist: 2001 - 2002) 
Mr. Heim served as Project Ecologist .for the preparation of natural resource 
sections of an Article X Preliminary Seeping Statement and an Article X 
Application for a 250 MW combined cycle power project to be constructed by 
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KeySpan Energy Development Corporation in the town of Huntington, Suffolk 
County, New York. Responsibilities included preparation of an ecological effects 
assessment regarding wetlands, vegetation and wildlife and presented expert 
testimony during the administrative hearings: The Article X CertificatE? was issued 
in 2003. 

Atlantic City International Airport, Pilot Mitigation Program and Grassland 
Restoration - NJ (Project Manager: 2003 - 2006) . 
Mr. Heim was project manager for a grassland study at the Atlantic City Airport 
that provides valuable habitat for a number of rare avian· (i.e. grasshopper 
sparrow and upland sandpiper) and lepidopteran species. The study 
characterized important vegetation and soil features within several reference 
grassland communities by identifying dominant gra$ses and herbs, tree and 
shrub seedlings, as well as depth and physical and chemi.cal soil properties. The 
study assessed the driving mechanisms behind the reference grassland plant 
community and the important plant species in -the com.munity. The results of the 
characterization were analyzed to determine the·optimum conditions for 
proposed grassland mitigation. Pilot mitigation plots were subsequently planted 
in several barren areas to evaluate the feasibility of re-establishing grassland 
habitat for both rare lepidopteran and avian species. 

Islander East Proposed Gas Pipeline - Long Island, NY (Ecologist: 2003) 
In response to NYSDEC concerns over impacts to four state-listed rare plant 
species potentially present within the pipeline right-of-way, Mr. Heim oversaw the 
preparation of a NYSDEC-approved quantitative rare plant survey methodology 
as well as the survey itself. A population of the endangered plant Carex bullala 
(button sedge) was identified by Mr. Heim during the field suivey. The extent of 
this population was subsequently mapped in order to ensure that the 
construction of the proposed pipeline avoided impacts to this population. 
University of Connecticut Landfill - Storrs, CT (Ecologist: 2001) 
Mr. Heim conducted a site inspection of a former landfill facility to characterize 
habitats and conduct a survey for. ecological receptors inhabiting three wetlands 
that were present adjacent to the landffll. Characterization of site ·wetland 
habitats included identifying dominant plant species and other important features 
that may allow or preclude wildlife use of the site. The site characterization. 

, focused on the wetlands' potential to provide important habitat requirements for 
wildlife as well as to identify wildlife usage of the site wetlands through visual 
observation, auditory detection, and sign (e.g., tracks, nests). Results of the site 
inspection concerning the habitat characterization and the presence of ecological 
receptors on the site were presented by M_r. Heim. A list of wildlife species and 
their respective foraging guild were presented as part of the report. The list was 
based on the identification of wildlife species noted during the site inspection as 
well as on site characteristics that may provide habitat for additional wildlife. A 
vernal pool providing potential habitat for an observed state-listed rare 
salamander species was i~entified within one of the adjacent wetlaf!ds. 
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Federal Aviation Administration William J. Hughes Technical Center, Forest 
Mitigation Bank Study and Management Plan - NJ (Project Manager: 2002) 
Mr. Heim was project manager for a forest habitat characterization and 
management study that described existing forest mitigation sites, predicted 
future forest stand characteristics based on the composition of the existing 
community and developed habitat management goals to benefit the avian 
species of concern. Mr. Heim oversaw the collection of data to characterize 
dominant herbs, tree and shrub seedlings, and substrate cover type within four 
forest mitigation areas. The species composition of basal sprouts, discrete 
saplings, and mature shrubs were also assessed and predictions for the forest 
mitigation areas were deve.loped. Mr. Heim identified a variety of appropriate 
habitat management strategies, including such silvicultural activities as selective 
thinning, to optimize forested habitat features for the avian species of concern. 

SPECIALIZED TRAINING 
• OSHA Hazardous Waste Site Training, 40 hours, 1992 
• OSHA 8-Hour Refresher Course, 1993-2007 
• OSHA 8-Hour HAZMAT/Supervisor, 1999 
• USFWS Habitat Evaluation Procedures (HEP), 1986 
• Soil Science Coursework (13 credit hours) 

PROFESSIONAL AFFILIATIONS 
• Society of Environmental Toxicology and Chemistry 
• Society of Wetland Scientists 
• Society for Conservation Biology 
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ELIZABETH A. DENL Y 

EDUCATION 
B.A., Chemistry, Ul)iversity of New Hampshire, 1987 

PROFESSIONAL REGISTRATIONS /CERTIFICATIONS 
Lic~nsed Site Professional Association,· Massachusetts, Associate Member 
American Chemical Society 

AREAS OF EXPERTISE 
Ms. Denly has 23 years of experience in: 

• Quality Assurance/Quality Control 
• Data Validation 
• -. PCB Investigation and Remediation 
• PCB Building Materials 
• Remedial Investigation/Feasibility Studies 
• Laboratory Audits 
• Gas Chromatography: Field and Laboratory Analyses 
• Gas Chromatography/Mass Spectrometry: Field and Laboratory Analyses 

REPRESENTATIVE EXPERIENCE 

Quality Assuran.ce/Quality Control 
As a QA chemist at TRC, Ms. Denly is responsible for providing QA/QC oversight 
in support of a variety of environmental investi,gations including contaminant 
ambient air monitoring, human health and ecological risk assessments, risk­
based soil cleanups, remediation programs, and delineation; Ms. Denly has 
provided this pversight under different regulatory·programs, including MADEP, 
NYSDEC, NJDEP, Region I, Region II, Region Ill, and Region V. In this role, she 
has been responsible for the preparation of the project-specific QAPP, 
coordination with the laboratory, selection of the appropriate analytical 
methodologies needed to achieve the desired state or regulatory standards, 
oversight and performance of the data vc;tlidation process, and determination of 
the usability of the data in comparison to the overall project objectives. 

In addition, Ms. Denly serves as the TRC Remediation PraCtice Quality 
Coordinator, responsible for the creation and implementation of the TRC. 
Rem~diation Practice Quality Management P~an and SOPs. 

Data Validation 
,-

Ms. Denly provides oversight and senior review on data validation performed for 
a variety of analytical parameters. She performs data validation for organic 
parameters including VOCs, SVOCs, Pesticides, PCB Aroclors, PCB . 
homologues/congeners, dioxins, specialty analyses inCluding GC/MS/SIM and 
various air analyses: Validation and reporting guidelines utilized include EPA 
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Nation9,l Functional Guidelines, EPA Regions I through V, NYSDEC, and 
NJDEP. Ms. Denly developed internal protocols for the validation of the MA DEP 
EPH/VPH methodologies. 

New York City School Construction Authority - New York, NY (Project QA 
Officer: 2010 - Present) 
Ms. Denly assisted in the preparation of QA protocols for a comprehensive pilot 
study to evaluate the possible presence of PCB Caulk and preferred remedial 
remedies in select schools built between 1950 and 1978. QA protocols included 
sampling and analysis procedures for PCBs in several matrices (caulk, wipes, 
soil, air and bulk). Ms. Denly is responsible for reviewing field team 
documentation, providing oversight of the analytical laboratory and coordinating 
data validation for all parameters. She communicates frequently with the 
laboratories to ensure proper receipt of samples, proper utilization of project­
specific analytical protocols in order to achieve necessary project action levels 
and to monitor the overall performance of the laboratories. She works with the 
laboratories to ensure proper cleanup procedures are performed on difficult bulk 
matrices from the school buildings to ensure the highest level of data 
defensibility. 

City of New ·Bedford, Parker Street Waste Site - New Bedford, MA (Project 
QA Manager: 2006 - Present) 
Ms. Denly serves as Project QA Manager and PCB chemistry expert for 
numerous investigations and remediations associated with historic PCB impacts 
from the Parker Street Waste Site. Investigation and remediation locations 
include residential properties, school building sites, and commercial sites within 
the footprint of the former waste site. Responsibilities include reviewing all field 
notes, performing data validation, preparing of data usability assessments and · 
overseeing the analytical laboratories. 

City of New Bedford, New Bedford High School Investigation and 
Remediation , New Bedford, MA (Project QA Manager: 2006 - Present) 
Ms. Denly serves as Project QA Manager and PCB chemistry expert for the 
investigation and remediation of multiple PCB containing building materials. 
Responsibilities include reviewing all field notes, performing data validation, 
preparing of data usability assessments and overseeing the analytical 
laboratories. · · 

Curtis Specialty Papers, Pre-Remedial Investigations and Early Removal 
Action - Milford, NJ (Project QA Officer: 2008 - 2009) 
Ms. Denly was the Project QA Officer for pre-RI/FS activities and early removal 
actions for the removal of oil-filled el~ctrical equipment at this newly-named 
Superfund site. She was responsible for preparing a QAPP using the UFP­
QAPP guidelines in accordance with EPA Region 2 requirements. The 
investigation a pre-demolition hazardous materials survey, including asbestos 
sampling, lead-based paint sampling and characterization of other potentially 

2 

R2-0000657



! \ 

0,TRC 

'hazardous building materials and the removal and disposal of over 90 pieces of' . 
oil-filled electrical equipment, including PCB and PCB-contaminated 
transformers. Ms. Denly was responsible for providing oversight of the analytical 
laboratories· and all data validation activities. · 

Crown Vantage Landfill, Remedial Investigations/Feasibility Studies­
Alex.andria Township, NJ (Project QA Officer: 2007- 201 0) 
.fvls. Denly was the Project QA Officer for RI/FS activities at this Superfund site. 
She was responsible for preparing a QAPP using the UFP-QAPP guidelines in 
accordance with EPA Region 2 requirements. The remedial investigation 
including test pitting and soil, sediment, surface water and por~ water sampling 
activities for several analytical parameterl?. Ms. Denly worked with the human 
health and ecological risk assessors to. ensure the analytical methods selected 
for the program would achieve the necessary risk-based action 'levels. Ms. Denly 
was responsible for providing oversight of the analytical laboratories and all data 
validation activities. 

Woodbrook Road Superfund Site - South Plainfield, NJ (Project QA Officer: 
2006- 2009) 
Ms. Denly developed QAPP for complex remedial Investigation under EPA 
Region II oversight. Program involves use of the TRIAD approach for real-time 
PCB results and sampling and analysis of soil, sediment, groundwater, and 
surface water for all TCL/T AL parameters, dioxiris/furans, PCB congeners, and a 
variety of .wet chemistry parameters, most of which will be used in a human · 
health/ecological risk assesl?ment. Providing .oversight of three analytical 
laboratories and responsible for coordination of data validation for all 
parameters. She communicates frequently with the laboratories to ensure proper 
receipt of samples, proper utilizati9n of project-specific analytical protocols in 
order to achieve necessary project action levels and to monitor the overall 
performance of the laboratories. Ms. Denly is responsible for the oversight and 
peiiormance ·of field and laboratory audits. 

130 Liberty Street- New York, NY (Project QA Officer: 2005- Present) 
Ms. Denly developed QAPP for extensive ambient air monitoring program and 
waste management program under EPA Region II oversight. Provide oversight 
of six analytical laboratories and responsible for coordination and performance of 
data validation for asbestos, metals, dioxins/furans, PAHs, PCBs, and silica 
ambient air data as well as TCLP and metals waste stream data. Communicate 
frequently with the laboratories to ensure proper receipt of samples, proper 
utilization of project-specific analytical protocols and to monitor the overall 
performance of the laboratories. Responsible for the oversight and performance 
of field and laboratory audits. Review all data prior to web-site posting and 
submission to EPA. 
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FAA, Region II- Atlantic City, NJ (Project QA Officer: 2002- Present) 
Ms. Denly assisted in the preparation of QA protocols for the Supplemental Rl 
and Ecological Risk Assessment Work Plan. She was responsible for providing 
QA support to field team. Interfaced with laboratories to ensure achievement of 
risk-based standards. Performed data validation and/or oversight for all data 
generated. Ms. Denly provided oversight for all validation performed on 
Remedial Investigation data. 

Mattiace Petrochemical- Glen Cove, NY (Project QA Officer: 2004-
Present) 
Ms. Denly prepared QAPP for Long Term Remedial Action under TRC's Exit 
Strategy program using Region II guidance. She provided QA oversight to field 
team. Ms. Denly performed data validation of data generated for demonstration 
of achievement of cleanup objectives. Responsible for performing assessment 
of data to determine overall usability. 

Region I Auto Body Shop Air Monitoring - Lawrence, MA (Project QA 
Officer: 2006 - 2008) 
Ms. Denly developed QAPP for air monitoring program for chemicals associated 
with spray painting operations under EPA Region I oversight. She provided 
oversight of analytical laboratories and responsible for data review of VOG and 
·hexamethylene diisocyanate air data. 

QWDC - Long Island City, NY (Project QA Officer: 2003 - Present) 
Ms. Denly prepared QAPP for NYSDEC Voluntary Cleanup Program under 
TRC's Exit Strategy program. She provided QA oversight to field team. Ms. 
Denly performed data validation for the program. She was responsible for 
performing assessment of data to determine overall usability. Ms. Denly 
provided daily support to project team oh chemistry, laboratory, and QA issues. 
She was responsible for ensuring project objectives are achieved by laboratory 
and for oversight of laboratory QA issues. 

First Avenue- New York, NY (Project QA Officer: 2002- Present) 
Ms. Denly prepared a QAPP for Supplemental Soil Investigation and Voluntary 
Cleanup of four sites under TRC's Exit Strategy program. She provided QA 
oversight to field team. Perform data validation of select data points used for 
decision-making. Ms. Denly was responsible for performing assessment of data 
to determine overall usability for various Remedial Work Plans. 

Region I Superfund RAC - MA (Lead Chemist: 2000 - Present) 
·Ms. Denly served as lead chemist for a variety of Superfund programs under the 
Region I Remedial Action Contract (RAG) as a subcontractor to Metcalf & Eddy .. 
Her responsibilities include ongoing development of analytical specifications for 
laboratories to follow in order to achieve specific project objectives and 
development of QAPPs following the requirements of EPA Region I QAPP 
guidelines. She performs data validation and/or senior review of data validation 
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for a variety of analytical methodologies utiliziDg EPA Region I validation 
guidelines. Ms. Denly generates data usability assessments and/or split sample 
comparison reports in accordance with EPA Region I guidance, when required. 
She interacts with EPA Region I chemists in the selection of analytical 
methodologies and project objectives. Ms. Denly provides QA oversight of 
PRP's validation reports,. sampling and analysis plans, and QAPPs. She is 
responsible for providing OA oversight to field team, performing daily reviews of 
COGs and traffic reports, acting as the main liaison between Metcalf & Eddy ahd 
the field team.and with EPA. 

Various Brownfields Programs- Throughout MA (Project QA Officer: 2000 
~~~ . 
Ms. Denly serves as Project QA officer for a variety of Brownfields programs 
performed throughout Massachusetts. Her responsibilities include development · 
and approval of QAPPs, selection and oversight of laboratories, and providing a 
final data usability assessment at the close of each project. Ms. Denly is 
responsible .for providing QA oversight to field team and performing daily reviews 
of COGs. 

Massachusetts Department of Environmental Protection -· MA (QA 
Cqnsultant: 1998 - Present) 

. 
201 0-Present: VPH by GC/MS: Ms. Denly provides assistance to MassDEP in 
the development of a protocol for the analysis of VPH by GC/MS. Ms. Denly 
coordinates associated MassDEP-Work Gro'up meetings. Ms. Denly will be 
·responsible for providing MassDEP with a draft version of this method. 

201 0-Present: Compendium of Analytical Methods (CAM) Q&A: Ms. Denly 
provides assistance to MassDEP on all questions received regarding the CAM .. 
She is responsible for generating a response tq each question and tracking all 
questions and answers for subsequent posting on the MassDEP web site. 

2008-2010: CAM Revisions: In conjunction with MassDEP, Ms. Denly revised 
and updated the CAM documents that instruct laboratories on how to perform 

-common analytical methods under the MCP. The CAM documents detail quality 
control procedures, acceptance criteria, corrective actions, and reporting 
requirements that laboratories must follow when performing analyses under the 
MCP. Ms. Denly is actively involved with the technical review and update of 
existing CAM documents, which includes analytical methods for VOCs, SVOCs, 
pesticides, PCBs, herbicides, explosives, EPH, VPH, metals, cyanide, and 
hexavalent chromium. Ms. Denly's responsibilities also included the creation of 
new CAM documents for MassDEP's air-phase petroleum hydrocarbons (APH) 
method and EPA method T0-15 analyses. When the revisions were finalized, 
Ms. Denly provided training for laboratories and LSPs on the new arid revised 
CAM documents. 
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2006-2007: MassDEP Data Audit Project: Ms. Denly was responsible for 
performing review/evaluation of data packages for EPH/VPH analyses from 
laboratories selected by MassDEP as part of a Data Audit project to ensure 
compliance with the methods and CAM. All laboratory reports which were 
reviewed were randomly selected by MassDEP from different MCP sites. As part 

·of the evaluation, she developed worksheets that can be used in the future by 
MassDEP auditors for EPH and VPH data. In addition, Ms. Denly provided 
MassDEP with a final report summarizing the results of the data audits. 

2006-2007: Data Usability Work Group: Ms. Denly served as a member of the 
Data Usability Work Group led by MassDEP and assisted in the development of 
a policy for Representativeness Evaluations and Data Usability Assessments 
(REDUA) under the MCP for RAOs. Ms. Denly has extensive experience in 
generating data usability assessments in conformance with this policy as well as 
with a wide variety of data se_ts and scenarios. 

2003-2004: Revisions & Updates to EPHNPH Methods: Ms. Denly served as 
a member of the EPH/VPH Revisions Work Group led by MassDEP. The Work 
Group was responsible for updating the 1998 EPHNPH methods based on 
laboratory's experiences with the methods since it was released. As a result of 
serving on this Work Group, Ms. Denly was subsequently contracted by 
MassDEP to provide final documents forthe revised EPH/VPH methods. 

2001-2004: Data Quality Enhancement Work Group: Ms. Denly served as a 
member of the Data Quality Enhancement Work Group led by MassDEP and 
assisted in the development of a policy for achieving consistency of data 
reported under the MCP. Ms. Denly was designated as the Organic 
Subcommittee Chairperson on this Work Group, responsible for generating the 

. framework for QC parameters on organic analyses typically utilized under the 
MCP, method-specific performance standards for these QC parameters, 
minimum reporting requirements for the laboratories for each method, and a list 
of what laboratories need to keep on file for potential audits by the MassDEP. 
She was responsible for generating the final deliverable on all organic method 
requirements developed under this Work Group, providing significant input into 
the development of requirements for inorganic methods as well as field sampling 
QC requirements, and LSP data usability assessment requirements. 

1998-2000: Development of the APH Method: Ms. Denly managed a program 
involving the development of an analytical approach for the analysis of volatile 
petroleum hydrocarbons in indoor air to support the MA DEP's risk-based 
approach to evaluating petroleum hydrocarbons iti air. She developed a list of 
target analytes and a QAPP for the program. Ms. Denly performed method 
detection limit studies for individual target analytes and hydrocarbon ranges in 
SUMMA canisters. She conducted a .precision and accuracy study for individual 
target analytes and hydrocarbon ranges using an outside source. Ms. Denly also 
evaluated the method with real-world samples. As a result of the method 
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development, MassDEP issued the APH method for analysis of air-phase 
petroleum hydrocarbons in_ air samples. · 

Greenfields Eriergy Company, Ltd. - WV (QA Coordinator: 1999 - 2000) 
Ms. Denly served as QA coordinator for a Phase II Investigation at a former coal 

' . 
producing facility in West Virginia. She provided oversight to another consultant 
in the development of the QAPP. Interfaced with the laboratory to develop . 
appropriate low level methodologies for groundwater samples· iri order to achieve. 
West Virginia.Groundwater Standards. Ms. Denly communicated daily with the 
laboratory to ensure samples received for proper Cl:nalytical parameters. She 
also coordinated and performed data valida~ion of all data for a complex mixture · 
of organic and inorganic methodologies; 

New Bedford Harbor - New Bedford, MA (Project QA Officer: 1998 - 2000) 
Ms. Denly provided oversight of a laboratory which served as a QA laboratory for 
baseline analyses of air, groundwater, and sediment samples at a Superfund site 
under USAGE and EPA Region I oversight. She is responsible for coordination 
and performance of data validation. Ms. Denly developed project-specific 
worksheets for the validation of PCB congener analyses of PUF/XAD samples by 
HRGC/HRMS using EPA Region I guidelines. She communicated frequently 
with the laboratory to ensure proper receipt of samples and proper utilization of 
project-specific analytical protocols and to monitor the overall performance of the 
laboratory. Ms. Denly is responsible for the generation of Chemical Quality 
Assurance Reports, comparing the results.of the QA laboratory with those of a 
primary laboratory. She communicated frequently with the USAGE in regards to 
laboratory issues. 

Allied Products - OH (QA Coordinator: 1999 - 2000) 
Ms. Denly served as QA coordinator for a Supplemental Phase II Investigation 
under the Ohio Voluntary Action Program. She developed project-specific 
QAPP. Provided support to the project manager including the confirmation of 
proper QA/QC utilized in the field and laboratory as well as coordinating and 
performing data validation. Ms. Denly interfaced with the laboratory to select 
appropriate methodoiogies for l~w-level analyses in order to achieve Ohio MCLs. 

Union Camp- Dover, OH (QAPP Author: 1998 - 1999) 
Ms. Denly assisted in the development of a QAPP under Ohio EPA/Region V in 
support of a Corrective Measures Study ecolo'gical risk assessment. She was 
responsibie for working with contracted laboratories in the development of 
acceptable analytical methods with very low detection limits for the determination 
of VOCs, SVOCs, pesticides, and PCBs in complex matrices. , 

Eagle Picher, OH (Project QA Officer: 1998- 2000) _· . 
Ms. Denly assisted in the development of a QAPP under Ohio EPA/Region V in 
support of a SACM program. She provided detailed protocols forXRF field 
screening in QAPP. Coordinated analytical requirements with laboratory: Ms. 
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Denly also provided oversight and performed data validation using EPA National 
Functional Guidelines. · 

Bay State Gas - Brockton and Taunton, MA (Project QA Officer: 1995 -
2000) . 
Ms. Denly served as quality assurance coordinator for Phase II investigations 
performed at various Bay State locations under Massachusetts Department of 
Environmental Protection regulations. She provided QA support to the field 
sampling team. Ms. Denly also coordinated and performed data validation and 
monitored laboratory performance. Interfaced with the laboratory to select 
appropriate analytical methodologies and sample cleanups in order to achieve low 
detection limits when samples exhibited high petroleum content. 

Stanley Bostitch - East Greenwich, Rl (QA Coordinator: 1995 - 2000) 
Ms. Denly served as analytical coordinator for a large sampling program 
performed under Rhode Island Department of Environmental Management 
regulations. She provided QA support to the field sampling team. Ms. Denly 
coordinated and performed data validation and monifored laboratory 
performance. 

BOC Gases - MA (QA Coordinator: 1997 - 1999) 
Ms. Denly served as analytical coordinator for a Massachusetts Contingency 
Plan (MCP) Phase II investigation. She provided support to the project manager 
including the confirmation of proper QA/QC utilized in the field and laboratory as 
well as coordinating and performing data validation. Ms. Denly assisted project 
manager in the selection of appropriate analytical methodologies (GC/MS/SIM) 
in order to meet the MADEP GW-1 standards. She also assisted the laboratory 
in developing specific QA/QC procedures to be utilized with the GC/MS/SIM 
analyses. 

MADEP EPHNPH Methodologies, Various Clients - MA (QA Consultant 
1998 -2000) 
Ms. Denly assisted several laboratories in the development and implementation 
of the recently published MADEP methodologies for the analysis of TPH. She 
performeq intense review of laboratory data and convened with laboratory to 
discuss deficiencies and potential corrective action. 

Field/Laboratory Analyses 

Consolidated Edison Company, Electrical Power Generator - NY (Project 
Chemist: 1996) 
Ms. Denly performed a method validation study to establish the applicability of an 
ASTM UV method for the measurement of dielectric fluids in soils. Detection 
limits, precision, accuracy, and comparability to laboratory analyses using MA 
DEP EPH methodology were investigated for each oil. · 
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Consolidated Edison Company, Electrical Power Generator - NY (GC 
Analyst: 1995) 
Ms. Denly prepared and analyzed soil samples for an RFI of the facility in 
Astoria, New York. She· quantitatively identified samples for TPH by GC/FID. 
Ms. Denly performed qualitative identification of the soils based on analysis of 
several of categories of oils used at the facility, including fuel oil #2, fuel oil #6, 
transformer oil, gas condensate, and dielectric fluids~ 

Iron Horse Park, Bioremediation - Billerica, MA (Laboratory Analyst: 1995) 
Ms. Denly developed extraction and analysis method to determine presence of 
low level petroleum hydrocarbons (C1o·C32 normal alkanes and total unresolved. 
TPH) and low level PAHs with their alkylated homologues. · She employed 
GC/FID and GC/MS selective ion monitoring technologies for the analyses. Ms. 
Denly monitored degree of microbial biodegradation in samples via. the 
quantitative evaluation of hopane in the PAH analysis and the pristane/phytane 
ratio in theTPH analysis. 

Cliffs Dow - Marquette, Ml (Field GC/MS Chemist: 1995) 
Ms. Denly provided on-site field analytical support-during remediation of a site 
contaminated with wood tars. She utilized an aqueous extraction follow·e.d by 
analysis of headspace constituents for VOCs. Implemented a methylene 
chloride microextraction followed by GC/MS selective ion monitoring-for PAH and 
phenolic compounds. Ms. Denly provided real-time information which was 
compared to site-specific clean-up criteria and used to guide the excavation and 
remediation. process. Data correlat~d well with results from split samples sent to 
an off-site "laboratory for analysis by CLP methodologies. 

Allied Signal, Inc., Phenol and Acetone Manufacturer- PA (Field .GC 
Chemist: 1994) 
Ms. Denly provided on-site analytical support during a-post-control emissions test 
under EPA1s CAAA Early Reductions Program and Philadelphia Air Management 
Services (PAMS) Compliance Testing for a thermal oxidizer and catalytic oxidizer 
at the Frankford, Pennsylvania facility.· She measured emissions of-target 
Hazardous Air Pollutants (HAPs) in whole air samples using EPA Method 18. 
Ms. Denly provided on-site sample results as well as emission rates and removal 
efficiencies. 

Compo Chemical Company, Former Adhesives Manufacturer- Mansfield, 
MA (Field Analytical Chemist: 1996) , . · 
Ms. Denly provided field analytical support during a Phase II investigation of a 
MA DEP listed site in Mansfield, Massach·usetts which formerly manufactured 
adhesives. She analyzed soil samples on site using an aqueous extraction 
followed by a head space ·analysis using a Photovac 1 OS plus portable GC, the 
results of which were used to delineate extent of contamination. Ms . .Denly 
provided QA support and guidance during investigation. She prepared the QA 

9 
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Plan and ensured the implementation of QA requirements including field quality 
control and data validation. 

CAREL- Hanover, NH (Field Chemist: 1998) 
Ms. Denly conducted a quantitative tracer gas study with helium during two 
in-situ air sparging and soil vapor extraction pilot tests at the Cold Regions 
Research and Engineering Laboratory in Hanover, New Hampshire. She was 
responsible for setup of all instrumentation, calibration of helium detector, 
calculations of flow rates, performance of a 1 00% recovery test, and 
measurement of helium detected over time. 

Squibb Manufacturing, Pharmaceutical Company- Humacao, PR (Field GC 
Chemist: 1995) 
Ms. Denly provided field analytical support for soil gas survey conducted as part 
of an RFI at the facility in Humacao, Puerto Rico. She analyzed soil gas 
samples in tedlar bags by direct injection, GC/FID techniques following the 
guidelines of EPA Method 18 for ten constituents of concern. Ms. Denly 
generated real-time data used to identify areas of release and select locations of 
soil remediation. 

Sun Refining and Marketing Co., Oil Refinery- Yabucoa, PR (Field GC 
Chemist: 1994) 
Ms. Denly organized and operated an on-site laboratory to support a fugitive 
emissions screening and bagging program of process equipment within ten 
process units at the facility in Yabucoa, Puerto Rico. She analyzed tedlar bag 
matrices following guidelines of EPA Method 18. 

Malcolm Pirnie, Wastewater Treatment Facilities- New York City 
(Laboratory Analyst: 1992) 
Ms. Denly refined, organized, and performed innovative analytical methodology 
used for a large scale program (over 800 samples) as part of a study of VOC air 
emissions from various wastewater treatment plants. 

French Limited Superfund Site- Crosby, TX (GC/MS Analyst: 1987- 1990) 
Ms. Denly supported field bioremediation study work at a Superfund site in 
Crosby, Texas by analyzing tenax cartridge samples on perimeters of a 
contaminated lagoon. She conducted method development and analytical 
modifications to accommodate complex matrix effects resulting from flux 
chamber sampling techniques. 

· PUBLICATIONS AND PRESENTATIONS 
Denly, E. Chapnick, S., "Is Presumptive Certainty Generating Usable Data for 
Massachusetts Contingency Plan (MCP) Decisions?' Paper presented at 
Twentieth Annual Conference on Contaminated Soils, Sediments and Waters, 
Amherst, MA. 2004. 

10 
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Denly, E., Hoyt, M., Anastas, N., Fitzgerald, J., Hutcheson~ ryl., McGrath, T., 
uMassachusetts VPH Method Validation for Indoor Air Samples". Poster 
presented at Thirteenth Annual Conference on Contar:ninated Soils, Amherst, 
MA. 1998. · . 

Denly,· E. Hopper, D., "Field Chemistry for PAHs and VOCs Applied to a Risk­
Based Soil Cleanup at a LandfiW, Paper presented at Fifth International 
Symposium on Field Analytical Methods for Hazardous Wastes and Toxic 
Chemicals, Las Vegas, NV. 1997. 

Denly, E., Hoyt, M., Camp, W.H., Naughton, G., "Method Validation Study for 
Field Screening of Dielectric Fluids in Soils", Paper presented at Twelfth Annual 
Conference on Contaminated Soils, Amherst, tJIA. 1997. 

Denly, E., Wang, H., uPreparation of Tedlar Bag Whole Air Standards with a 
S,UMMA Canister for Field VOC Analysis", Poster presented at Fourth 
International Symposium on Field Screening Methods for Hazardous Waste and 
Toxic Chemicals, February 22-24, 1995, Las Vegas, NV; 

SPECIALIZED TRAINING 
• -Data Evaluation for Vapor Intrusion Studies; 9/07 
• Sediment Toxicity Testing: Methods to Achieve Strong Data Sets and 

Interpret Results, 6/07 . 
• Assessing the Vapor Intrusion Pathway at Contaminated Sites, NHDES. 

Waste Management Division, 4/05 · 
• Perchlorate Webinar, US EPA, 2/05 
• Improved Project Communication: Within and Outside of the Project 

Team, ASCE Continuing Education Program, 12/15/04 
• Communicating with Tact and Skill for Managers and Supervisors, 

Rockhurst University Continuing Education Center, 2004 
• Training Session for USACE-NAE/USEPA Region I Regional 

Implementation Manual, 10/7/04 
• Training for Non-Trainers, US EPA, 9/04 
• Overview of Statistical Data Quality Assessment, US EPA, 9/04 
• Assessing Quality ·systems, US EPA, 9/04 
• Understanding and Evaluating Data Quality Assessments, US EPA, 

9/28/04 
• PowerPoint 2000 - Level 1, New Horizons Computer Learning Centers, 

12/03 
• EPA Forms II Lite Training Course, 9/23/03 
• MA DEP: "Beyond TPH: Understanding and Using the New EPH/VPH 

Approach" . . 
• Arthur D. Little: 11 Advanced Chemical Fingerprinting of Petroleum 

Contaminated Soils and Watern 
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• ACS Short Course: 11 How to Develop and Troubleshoot Capillary GC 
Methods 11 

• ORA/RSA Workshop: Optical Remote Sensing 
• Finnigan MAT: 11 Basic Mass Spectral Interpretation~~ 
• Finnigan MAT: 11Advanced Environmental MS Interpretation~~ 
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(} TRC Environmental Corporation SOIL BORING LOG 
BORING NUMBER 

57 E. Willow Street, Millburn, NJ 07041 {973) 564-6006 

PROJECT NAME: LOCATION: 

PROJECT NO.: CONTRACTOR: 

I~============================UDATE DRILLED: 

SAMPLER TVPEIDIA.: 

BORING METHOD: 

DEPTH 
FROM 

SURFACE 
(FEET) 

1-
0 

1-
1 

1-
2 

1-
3 

1-
4 

r- 5 -
-

-
1-

-
-

-
-

-
-

3/10/2011 

BLOW 
COUNT 

PER SIN. 

DEPTH TO WATER: 

TOTAL DEPTH DRILLED: 

RECOVERY PID SAMPLE 
(INCHES) (ppm) DESIGNATION 

1 of i 

L2011-116_QAPP _052011.doc 

DRILLER: 

LOGGED BY: 

LITHOLOGIC CLASSIFICATION AND COMMENTS 

TRC Raviv Job No. 
Soil Boring Template.xls/Soil Boring Log 
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Revision Date: Febmary 2011 

The Accutest Laboratories Quality Assurance System, detailed in this plan, has been designed to meet 
the quality program requirements of the National Environmental Laboratory Accreditation 
Conference (NEIAC), ISO Guide 17025, ISO Guide 17011, the Department of Defense 
Environmental Laboratory Approval Progran1 (DOD ELAP) and other National environmental 
monitoring programs. The plan establishes the framework for documenting the requirements of the 
quality processes regularly practiced by the Laboratmy. The Quality Assurance Director is responsible 
for changes to the Quality Assurance Program, which is appended to the Quality System Manual 
(QSM) during the annual program review. The plan is also reviewed annually for compliance · 
purposes by the Company President and Laboratory Director and edited if necessary. Changes that 
are iricorporated .into the plan are itemized in a smnmaty of changes following the introduction. Plan 
changes are communicated to the general staff in a meeting conducted by the Director of Quality 
Assurance following the plan's approval. 

The Accutest plan is supported by standard operating procedures (SOPs), which provide specific 
operational instructions on the execution of each quality element and assure that compliance with the 
requirements of the plan are achieved. Accutest employees are responsible for lmowing the 
requirements of the SOPs and applying them in the daily execution of their duties. These docmnents 
are updated as changes occur and the staff is trained to apply the changes. 

At Accutest, we believe that satisfying client requirements and prmriding a product that meets or 
exceeds the standards of the industry is the key to a good business relationship. However, client 
satisfaction cannot be guaranteed unless there is a system that assures the product consistently meets 
its design requirements and is adequately documented to assure that all procedural steps are executed, 
properly documented and traceable. 

This plan has been designed to assure that this goal is consistently achieved and the Accutest product 
~thstands the rigors of scrutiny that are routinely applied to analytical data and the processes that 
support its generation. 
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Page 3 of 106 

Revision Date: Februru:y 2011 

. Surru:llary of Changes 
Accutest Laboratories Quality System Manual- February 2011 

Section ~ DescriPtion 
---------- ----- Updated Volume Number, Revision Number and Date 

2.4 8 Revised Accutest Laboratories Organization Chart 
1.2 5 Added to the Policy Statement the following" ... and the· commitme~t to the 

continualilnpruvenient of the quality system." 
2.1 6 Added to Organization Entity: Scott, Louisiana and Traverse City, .lVIichigan 
2.2 6 President/CEO - Changed "six to nine". Added" ... Louisiana and Michigan." 
2.3 I 7 Chain of Command- Added Phillip \Vorby, Director, Corporate Quality 

Assurance. 
7.4 27-28 Change header to Assignment of Reagent, Bulk Chemical and Standard 

Expiration Dates. Added "Neat materials, bulk chemicals such as solvents . 
acids ... " Added "An expiration date of five (5) years from the date of receipt 

.. 
shall be established." 

8.9 31 Method Reporting Lllnit - Removed " ... or equal to ... " 
Added - "The reporting llinit established for both organic and inorganic 
analysis is above the calculated method detection llinit where applicable." 

Appendix --- Revisions Applied as Appropriate 
II, III & IV 
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1.0 QUALITY POLICY 

1.1 Accutest Mission: 

1.2 

Accutest Laboratories provides analytical services to commercial and government clients .in 
suppoti: of environmental monitoring and remedial activities as requested. The Laboratmy's 
mission .is dedicated to providing reliable data that satisfies client's requirements as e:A."Plained in 
the following: 

'' 

'Provide ea·sy access, high quality, a11alytical szpport to commercial and go~ernment clients wl1ich 
meets or exceeds data' quality objectives and provides them with the data needed to satisfjr 
regulatory requirements and/or make conDdent decisions on the effectiveness of remedial 
activities:" 

These services are provided .impartially and are not influenced by undue commercial or 
fmancial pressures which might impact the staff's technical judgment. Coincidently, Accutest 
does not engage in activities that endanger the trust in our independent judgment arid integrity 
in relation to the testing activities performed. · 

Policv Statement: . 
The managemmt attd stc!lf of Accutest Laboratories share the responsibility for pi·oduct quality aJJd the 
commitmmt to the coutimtal i11!prrmemmt of the quali!J' system. According[;~ Accutest's quality ammmce 
progrctll/ tS Jesig11ed to aSSttre that afl processes and procedures, 1Phich are componettfs of envirrmme!lfaf data 
production, meet established industry requiremmts_, are adequatefy docut;JeJtted fi·om a procedural and data 
traceability perspective, attd are cotzsistentfy executed l?J' the staff It also assN res that anafytical data of knoum 
quality, meetittg the qttali!J' oijectives of the anafytical method·in use attd the data Nser's reqt~iremmts, is 
consistmt!y produced in the laborato1J'· This assura11ce enables the data user to make ratiot~a~ cot!fident, cost­
effective decisions on the assessment and resolution of environmental issues. 

The laboratory Quality System also provides the ntattagement stciffuJith data quality attd operatio11al feedback 
information. This enables them to detennitte if the laboratory is achieving the estabhshecl qttah!J and operatio11al 
standards, 'JJJhich are dictated l?JI the climt or established l?JI regttlqtion. The iriformation prot1ided to management, 
throttgh the QA program, is used to assess operational pe!fimnance from ci qttality perspective and to petform 
correctiJJe action as necessa1J'· ' 

All emplqyees of Acctdest Laboratmies participating in emiro11mental testing tilceive quality !)~:Stem traini11;g and 
are responsible for knowittg and cotJtfJD'ittg udth the !)~Stem reqttirements. The entire stqff shares Acctttest's 

. coJJJJJJitmet?t to goocl projessio11al pradice. 

February 11, 2011 

Date 
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2.0 ORGANIZATION 

Sectiotl 2.0: Orga11izatio11 
Page 6 of 106 

Revision Date: February 2011 

2.1 Organizational Entity. Accutest Laboratories is a privately held, independent testing 
laboratory founded in 19 56 and registered as a New Jersey Corporation. The headquarters are 
located in Dayton, New J e:rsey where it has conducted business since 1987. Satellite 
laboratories are maintained in Marlborough, Massachusetts; Orlando, Florida, Houston, Texas, 
San Jose, California, Wheat Ridge, Colorado, Scott, Louisiana and Traverse City, :Michigan. 

2.2 Management Responsibilities 

Requirement Each laboratory facility has an established chain of command. The duties and 
responsibilities of the management staff are linked to the President/CEO of Accutest 
Laboratories who establishes the agenda for all company activities. 

President/CEO. Primary responsibility for all operations and business activities. Delegates 
authority to laboratory directors, general managers, and the quality assurance director to 
conduct day to day operations and execute quality assurance duties. Each of the nine 
operational entities (New }ersey,.Florida, Mas.sachusetts, Texas (2), California, Colorado, 
Louisiana and 1-lichigan) report to the President/ CEO. 

Vice President Operations/Laboratory Director. Executes day to day responsibility for 
laboratoty operations including technical aspects 'of production activities and associated 
logistical procedures. Reports directly to the President/CEO. 

Quality Assurance Director. Design, oversight, and facilitation responsibility for all Quality 
System elements identified in the Quality Program. Reports directly to the President/CEO. 

Technical Directors (Organics/Inorganic). Responsible for day to day operations and 
activities of the organics and inorganics laboratories including scheduling, production and data 
c1uality. Reports directly to the Laboratory Director. 

Department Managers. Executes day to day responsibility for specific laboratory areas 
including technical aspects of production activities and associated logistical procedures. Direct 
report to the laboratory director. 

Section Supervisors. Exe.cutes day to day responsibility for specific laboratory units including 
technical aspects of production activities and associated logistical procedures. Direct report to 
the Department Manager. 
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, 2.3 Chain of Command 

2.4 

The responsibility for managing all aspects of the Company's operation is delegated to specific 
individuals, who have been assigned the authority to act in the absence of the senior staff. 
These individuals are identified in the following Chain of Command: 

Vince Pugliese; President and Chief Executive Officer 
Vince Russo; Chief Financial Officer 
David Speis; Vice President Laboratory Operations & Laboratory Director 
Phillip \Vorby, Director, Corporate Quality Assurance 
Matt Cordova, Director, Client Services 

Organization Cha'rt 

The hierarchy of the Company's operational control and oversight is illustrated in the Accutest 
Laboratories Organization Chru.i:. Employees listed with an asterisk would be considered to be 
the appointed deputy in the event that the "technical director or corporate quality ·assurance 
director are absent from their respective position for a period of time exceeding fifteen (15) 
consecutive calendar days. If this absence exceeds th.iii:y-five (35) consecutive calendar days 
the laboratoty shall notify the NJDEP-Office of Quality Assurance in wtiting. 

Should this absence exceed sixty-five consecutive calendar days the DOD ELAP Accrediting 
Body shall be notified in w1iting. 
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Revision Date: Febmaxy 2011 

Accutest Laboratories Mid-Atlantic Organization Chart 

Vlncent Pugliese 
President/CEO 

Vincent Russo Andr.ew Dexter 
VIce PresldenUCFO Vice Presldent/CIO 

* Harold Meissner David Spels PhllllpWorby Jamie Yakes 
Manager Vice President Corporate Director Manager 

Field Services New Jersey Quality Assurance Health and Safety 

I 
Ron Van Blarcom Quality Assurance Team Quality Assurance Team CourlerOispalcher Manager 

Sam pie Management NBwJersey Satellite Laboratories 

* NlckPopow Rich Knsperowlcz Matthew Cordova Michelle Jenkins 
Supervisor Supervisor Director Supervisor 

sample Receiving Sample Shipping Clle.nt Services Sample Login 

Dave Hunkele Nancy core Wen WenCh! SuChou 
Supervisor 1-- Technical Director Technical Director Supervisor 

Sample Custody Inorganic Chemistry Organic Chemistry Report Generation 

* WendyZhou Ruifeng Yao George Zhang 
Asst. Manager Supervisor Supervisor 

lnor:ganlc Chemistry Technical Support Technical Support 

I 
* • Jessica Reitan Chen-Hwan Ao 

Metals Team General Chemistry Team Asst. Manager Asst. Manager 
Volatile Organics Semi-Volatile Organics 

Supervisor l<anya Veerawat 

Extractions 
Asst. Manager * Denotes deputy appointee (sec. 2.4~ Organics 
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Revision Date: Febma1y 2011 

3.0 QUALITY RESPONSIBILITIES OF THE MANAGEMENT TEAM 

3.1 Requirement Each member of the management tean1 has a defined ·responsibility for the 
Quality System. System implementation and operation is designated as an operational 
management responsibility. System design and implementation is designated as a Quality 
Assurance Responsibility. · 

~resident/CEO. Primru.y responsibility for all quality activities. Delegates program 
responsibility to the Quality Assurance Director. Has the ultimate responsibility for 

. implementation of the Quality System. 

Vice President Operations/Laboratory Director. Responsible for implementing and 
operating the Quality System in all laboratory areas. Responsible for the design and 
implementation of corrective action for defective processes. Has the authority to delegate 
Quality System implem~ntation responsibilities. 

Quality Assurance Director. Responsible for design, implementation support, training, and 
monitoring of the qi.1ality system. Identifies product, process, or operational defects using 
statistical monitoring tools and processes audits for elimination via corrective action . 

. Empowered with the authority to halt production if quality issues warrant immediate action. 
Monitors implemented corrective actions for compliance. 

Technical Directors. · Responsible for overseeing the technical aspects of the quality 
assurance system as they are integrated into method· applications and employed to assess 
analytical control on a daily basis. The Techillcal directors review and acknowledge the 
technical feasibility of proposed QA systems involving technical applications of applied 
methodology. 

Department Managers. Responsible for applying the requirements of the Quality System in 
their·section arid assuring subordinate supervisors an:d staff apply all system requirements. 
Initiates, designs, docurnents, and implements corrective action for quality deficiencies. 

Section Supervisors & Team Leaders. R,esponsible for applying the requirements of the 
Quality System to their operation and assming the staff applies all system.requirements. 
Initiates, designs, documents, and implements c.orrective action for quality deficiencies. 

Quality Assurance Officers. Responsible for design support, in1plementation support, 
training, and monitoring suppoti: for the quality system. Conducts audits and product reviews 
to identify product, process, or operational defects using statistical monitoring tools and 
processes audits for elimination via corrective action. Provides monitors support for 
implemented correcti~e actions for compliance.- Serves as the primary alternate in the absence 
of the Quality Assurance Director. 

Bench Analysts. Responsible for applying the requirements of the Quality System to the 
analyses they perform, evaluating QC data arid initiating corrective action .for quality control 
deficiencies within their controL Implements global c?rrective action ~s directed by superiors. 
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3.2 Program Authority. Authority for program implementation originates with the 
President/CEO who bears the ultimate responsibility for system design, i.tllplementation, and 
enforcement of requirements. This authority and responsibility is delegated to the Director of 
Quality Assurance who performs quality functions independently without the encumbrances or 
biases associated with operational or production responsibilities to ensure an honest, 
independent assessment of quality issues. 

3.3 Data Integrity Policy. The Accutest Data Integrity Policy reflects a comprehensive, 
systematic approach for assuring that data produced by the laboratory accurately reflects the 

. outcome of the tests performed on field samples and has been produced in a bias free 
environment by ethical professipnals. The policy includes a commitment to technical ethics, 
staff training in ethics and data integrity', an individual attestation to data integrity and 
procedures for evaluating data integrity. Senior management assumes the responsibility for 
assuring compliance with all technical ethics elements and operation of all data integrity 
procedures. The staff is responsible for compliance with the ethical code of conduct and for 
practicing data integrity procedures. 

The Accutest Data Integrity Policy is as follows: 

(f_Accutest Laboratories is committed to producing data that meets the data integrity 
requirements of the environmental regulatory community. T11is conwlitment is 
demonstrated through the application of a comprehensive data integrity program that 
includes ethics and data integrity training, data integrity evalu;~tion procedures, staff 
participation and management oversight. Adherence to the specifications of the 
program assures that data provided to our clients is of the highest possible integrity 
and can be used for decision making processes with high confidence.'' 

Data Integrity Responsibilities 

Management. Senior management retains oversight responsibility for the data integrity 
program and retains ultimate responsibility for execution of the data integrity program 
elements. Senior management is responsible for providing the resources required to conduct 
ethics training and operate data integrity evaluation procedures. They also include 
responsibility for creating an environment of trust among tl1e staff and being the lead advocate 
for promoting the data integrity policy and the importance of technical ethics. The Quality 
Assurance :pirector is the designated etlucs officer for the Company. 

Staf£ The staff is responsible for adhering to the company ethics policy as they perform their 
duties and responsibilities associated with sample analysis and reporting. By executing this 
responsibility, data produced by Accutest Laboratories retains its high integrity characteristics 
and withstands the rigors of all data integrity checks. 

The staff is also responsible for adhering to alllaboratoty requirements pertaining to· manual 
data edits, data transcription arid data traceability. These include the application of approved 
manual peak integration and documentation procedures. It also includes establishing 
traceability for all manual results calculations and data edits. 
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Ethics Statement. The Accutest ethics statement reflects the standards that are expected for 
businesses that provide environmental services to regulated entities and regulatory agencies on 
a commercial basis. The Ethics Policy is comprised of key elements that are essential to 
organizations that perform chemical analysis for a fee. As such, it focuses on elements related 
to personal, technical and business activities.· · 

Accutest Laboratories pro~des analytical chemistry ~ervices on environmental matters to the 
regulated community. The data the company produces prmrides the foundation for 
determining the risk presented by a chemical pollutant to human health and the emrironment. 
The environmental industry is dependent upon the accurate portrayal of environmental 
chemistry data. This process is reliant upon a· high level of scien.ti:fic and personal ethics. 

It is essential to the Company that each employee understands the ethical and quality standards 
required to work in this industry. Accordingly, Accutest has adopted. a code of ethics, which 
each employee is expected to adhere to as follows: · 

o Perform chemical and microbiological analysis using accepted scientific practices and 
principles. · · 

o Perform tasks in an honest, principled and incorruptible manner inspi11ng peers & 
subordinates. · 

o Maintain professional integrity as an individual. 

o Provide services in a confidential, honest, and forthright "manner. 

o . Produce results that are accurate and defensible. 

o Report data without any considerations of self-interest. 

o Comply with all pertinent laws and regulations associated with assigned tasks and 
responsibilities . 

. Data Integrity Procedures. Four key elem~nts comprise the Accutest data integrity system. 
Procedures have been implemented for conducting data integ1-ity training and for documenting 
that employees conform to the Accutest Data Integrity and Ethics policy. 

The data integrity program consists of routine qata integrity evaluation and documentation 
procedures to periodically 111.onitor and document data integrity. These procedures are 
documented as SOPs. SOPs are approved and reviewed annually following the procedures 
employed for all Accutest SOPs. Documentation associated with data integrity evaluations is 
maintained on flle and is available for review. 

Data 'Integrity Training. Accutest employees receive·technical ethics training during new 
employee orientation. Employees are also required to refresh their ethical conduct agreement 
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annually, which verifies their understanding of Accutest's ethics policy and their ethical 
responsibilities. A brochure summarizing the details of the Accutest Data Integrity Policy is 
distributed to all employees with the Ethical Conduct Agreement. The refreshed agreement is 
appended to each individual's training file. . 

The training focuses on the reasons for technical ethics training, explains the impact of data 
fraud on human health and the environment, and illustrates the consequences of criminal 
fraud on businesses and individual careers. Accutest's ethics policy and code of ethics are 
reviewed and explained for each new employee. 

Training on data integrity procedures are conducted by individual departments for groups 
involved in data operations. These include procedures. for manual chromatographic peak 
integration, traceability for manual calculations and data transcription. · 

Data Integrity Training Documentation. Records of all data integrity training are 
maintained in individual trai.nip.g folders. Attendance at all training sessions is documented 
and maintained in tl1e training archive. · 

Accutest Data Integrity and Ethical Conduct Agreement. All employees are required to 
sign a Data Integrity and Ethical Conduct Agreement annually. This document is archived in 
individual training files, which are retained for duration of employment. 

The Data Integrity and Ethical Conduct Agreement is as follows: 

L I understand the high ethical stattdards required of me with regard to the duties I peljimn and tbe data I 
report itt connection tJ/ith 11ry emplqyment at Acctttest Laboratories. 

II. I have received formal imtrttctiott 011 the code of etbics that has been adapted f?y Accutest Laboratories 
during t~ry 01'ientation and agree to cmnp!J JJJith these t'ffquiremmts. 

IlL I hat•e receitied formal instrttction on the eletJtettts of Accutest Laboratot·ies' Data Integn!J Poliry attd haz•e 
hem iJiformed of the following specific procedures: 

a. Formal procedures for the conjidmtial reporting of data integn!J issues are available, which can be used 
f?y mry emplqyee, 

b. A data integn!J im;estigatioJt is cottduded whett data issttes are idenf!fied that ;nqy mgatit}e!J itJtpact 
data itttegJi!J. 

c. Routim data itttegri!J motzitoring is cottducted ott sample data, tvhkh tnqy ittclude an ez•aluation of the 
data J.produce, 

IV. I hm;e read the brochure detailing Accutest Laboratories Data Integrity and Ethics Program as required. 

V. I am aware that data fraud is a punishable cri111e that 1/ttfY i11cfttde fines and/ or itJtprisommtlt ttpon 
com,iction. 
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a. I shall not itlfmtio!lalfy report data l'alues) which are 110t the actuall•alNes obsen:ed or tneasHred. 

b. I shall not itttmtiottdfy modijj data t•altJes unless the modification can be technicalfy jHstijied thro11gh a 
1/teasttrab/e a11ajytical process. 

c. I shall ttot itttettfiottalfy repott dates attd times of data atta{ysis that are not the true atJd actttcd ti111es 
the data attajysis zpas coJtdHcted. 

d. I shdlttot condone r11!JI accidmtal or ittteJtfional repmtit~g of ittauthetttic datr1 f?y otber etnplqyees a11d 
i1J1111ediatefy report it's ocmrrence to 1?!)1 superiors. 

e. I shall itmmdiateb' report al?J' accidmtal reportittg of i11a11thmtic data f?y 1l?Jse!f to 1l!J' s11pe;iors. 

Data Integrity Monitoring. Documented procedures are employed for performing data 
integrity monitoring. These include regular data review procedures by supervisory and 
management staff (Section 12.7), supervisory review and approval of manual integrations and 
periodic reviews of GALP audit trails from the LllviS and all computer controlled analysis. 

Data &n-'teJJJ. All data produced by the laboratory undergoes several levels of review, which 
includes two levels of management review. Detected data anomalies that appear to be related 
to da1<1. integrity issues are isolated for further investigation. The investigation is conducted 
following the procedures described in this section. 

ManNal Peak Integration Rez•iew andApproz•al. Routine data review procedures for all 
chromatographic processes includes a review of all manual chromatographic peak integrations. 
This review is performed by the management staff and consists of a review of the machine 
integration compared to the manual integration. Manual integrations, which have been 
performed in accordance with Accutest's manual peak integration procedures, are approved 
for further processing and release. Identification of samples and analytes in which manual 
integration had been necessary may be recorded in a report case narrative specific to a 
particular client and project requirement. 

Manual integrations which are not performed to Accutest's specifications are set aside for 
corrective action, which may include analyst retraining or further investigation as necessary. 

GALP Audit Trazl Ret•ieJP. Good Automated Laboratory Practice (GALP) audits are 
comprehensive data package audits that include a review of raw data, process logbooks, 
processed data reports and GALP audit trails from individual instruments and LIMS. GALP 
audit trails, which record all electronic data activities, are available for the majority of 
computerized methodology and the laboratory information management system (LIMS). 
These audit trails are periodically reviewed to determine if interventions perfonn.ed by 
technical staff constitute an appropriate action. The review is performed on a recently 
completed job and includes interviews with the staff who performed the analysis. Findings 
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indicative of inappropriate interventions or data integrity issues are investigated to determine 
the cai1se and the e..'>.tent of the anomaly. 

Confidential Reporting of Data Integrity Issues. Data integrity concerns may be raised by 
any individual to their supervisor. Employees with data integrity concerns should always 

· discuss those concerns with their immediate supervisors as a first step unless the employee is 
concerned with the confidentiality of disclosing data integrity issues or is uncomfortable 
discussing the issue with their immediate supe1-visors. The superVisor makes an initial 
assessment of the situation to determine if the concern is related to a data integrity violation. 
Those issues that appear to be ·violations are docl:unented by the supe1-visor and referred to the 
Director of Quality Assurance for investigation. 

Documented procedures for the confidential reporting of data integrity issues in the laboratory 
are part of the data integrity policy. The~e procedures assure that laboratory staff can privately 
discuss ethical issues or repor.t items of ethical concern without fears of repercussions with 
senior staff. 

Employees with data integrity concerns that they consider to be confidential are directed to the 
Corporate Human Resources Manager in Dayton, New Jersey. The HR Manager acts as a 
conduit to arrange a private discussion between the employee and the Cmporate QA Director 
or a local QA Officer. 

During the employee - QA discussion, the QA representative evaluates the situation presented 
by the employee to determine if the issue is a data integrity concern or a legitimate practice. If 
the practice is legitimate, the QA representative clarifies the process for the employee to assure 
understanding. If the situation appears to be a data integrity concern, the QA representative 
initiates a Data Integrity Investigation following the procedures specified in SOP EQA059. 

Data Int~grity Investigations. Follow-up investigations are conducted for all reported 
instances of ethical concern related to data integrity. Investigations are performed in a 
confidential manner by senior management according to a documented procedure. The 
outcome of the investigation is documented and reported to the company president who has 
the ultimate responsibility for determining the final course of action in the matter. 
Investigation documentation includes corrective action records, client notification information 
and disciplinary action outcomes, which is archived for a period of five years. 

The investigations are conducted by the senior staff and supervisory personnel from the 
affected area. The investigations team includes the Laboratory Director and the Quality 
Assurance Director. Investigations are conducted in a confidential manner until it is 
completed and resolved. 

The investigation includes a review of the primary information in question by the 
investigations team. The team performs a review of a'ssociated data and similar historical data 
to determine if patterns exist. Inte1-views are conducted with key staff to determine the 
reasons for the observed practices. 
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Following data. compilation, the investigations team reviews all information to formulate a 
consensus conclusion. The investigation results are documented along with the recommended 
course of action. 

Corrective Action, Client Notification & Discipline. Investigations that reveal systematic 
data integrity issues will be referred for corrective action, resolution and disposition (Section 
13). If the investigation indicates that an impact to data has occurred and the defective data 
has been released to clients, client notification procedures will be initiated following the steps 
in Section 17.6. 

In all cases of data integrity violations, some level of disciplinary action will be conducted on 
the responsible individual. The level of discipline will be consistent with the violation and may 
range from retraining and/ or verbal reprimand to termination. A zero tolerance policy is in 
effect for unethical actions. 
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4.1 Requirement. Descriptions of key positions within the organization are defined to ensure 
that clients and staff understand duties and the responsibilities of the management staff and 
the reporting relationships between positions. 

President/ Chief Executive Officer. Responsible for all laboratory operations and business 
activities. Establishes the company mission and objectives in response to business needs. 
Direct supervision of the Vice President of Operations, each laboratory director, client 
services, management information systems, quality assurance and health and safety. 

Vice President, Operations/Laboratory Director. Reports to the company president. 
Establishes laboratory operations strategy. Direct supervision of organic chemistry, inorganic 
chemistry, field services, and sample management. Maintains operational responsibility for the 
designated regional laboratories as defined in the Accutest Laboratories Organization Chart. 
Mid-Atlantic Vice President Operations assumes the responsibilities of the CEO in his 
absence. 

Vice President, Chief Information Officer. Reports to the company president. Develops 
the IT software and hardware agenda. Provides system strategies to compliment company 
objectives. Maintains all software and hardware used for data,handling. 

Director, Quality Assurance. Reports to the company president and functions independently 
from laboratory operations. Establishes the company quality agenda, develops quality 
procedures, provides assistance to operations on quality procedure implementation, 
coordi.q.ates all quality control activities, monitors the quality system, provides quality system 
feedback to management to be used for process improvement and oversees health and safety. 
Assumes the responsibilities of the CEO in the absence of the CEO and the Vice President 
Operations. 

Director Client Services. Reports to the company president .. Establishes and maintains 
communications between clients and the laboratory pertaining to client requirements which are 
related to sample analysis and data deliverables. Initiates client orders and supervises sample 
login operations. 

Manager, Organics (Organics Technical Director). Reports to tl1e laboratory director. 
Directs the operations of the organics group, consisting of organics preparation and 
instrumental analysis. Establishes daily work schedule. Supervises method implementation, 
application, and data production. Responsible for following Quality System requirements. 
Maintains laboratory ir1sttumentation in an operable condition. Assumes the responsibilities of 
the Vice President Operations in his absence. 
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Manager, Inorganics (Inorganics Technical Director). Repmts to the laboratory director. 
Directs the operations of the inorganics group, consisting of wet chemistry and the metals 
laboratories. Establishes daily work schedule. Supetvises method implementation, application, 
and data production. Responsible for following Quality System requirements. Maintains 
laboratory instrumentation in an operable condition. Assumes the responsibilities of the Vice 
President Operations in his absence. 

Manager, Field Services. Reports to the laboratoq director. Conducts field sampling and 
analysis of "analyze immediately'' parameters in support of ongoing field projects. Responsible 
for proper collection, preservation, documentation and shipment of field samples. Maintains 
field sampling and field instrumentation required to perform primru.y responsibilities. 

Manager, Sample Management. Reports to the laboratoq director. Develops, maintains 
and executes all procedures required for receipt of samples, verification of preset-vation, and 
chain of custody documentation. Responsible for maintaining and documenting secure 
storage, delivery of samples to laboratory units on request and courier services. 

Health & Safety Officer. Reports to the Vice President Operations and Quality Assurance 
Director. Responsible for developing company safety program and chemical hygiene plan. 
Reviews and updates these plans annually. Responsible for employee training on relevant 
health and safety topics. Documents employee training. Manages laboratory waste 
management program. 

Supervisor, Wet Chemistry. Reports to the inorganics manager. Executes daily analysis 
schedule. Supervises the analysis of samples for wet chemistry parameters using valid, 
documented methodology. Maintains instrumentation in an operable condition. Reviews data 
for compliance to quality and methodological requirements. Assumes the responsibilities of the 
Inorganics Manager in his absence. 

Supervisor, Metals. Reports to the inorganics manager. Executes daily analysis schedule. 
Supervises the analysis of samples for metallic elements using valid, documented methodology. 
Documents all procedures and data production activities. Maintains instrumentation in an 
operable condition. Reviews data for compliance to quality and methodological requirements. 

Supervisor, Organic Preparation. Reports to the organics manager. Executes the daily 
sample preparation schedule. Performs the extract of multi-media samples for organic 
constituents using valid, documented methodology. Prepares documentation for extracted 
san1ples. Assumes custody until transfer for analysis. 

Technical Support Supervisor, Organics. Reports to the organic manager. Oversees all 
instrument maintenance and new equipment installation. Conducts method development and 
implementation tasks. 
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Assistant Manager, Organics. Reports to the organics manager. Expedites the analysis of 
samples and sample extracts. Executes daily analysis schedule. Supervises the analysis of 
samples for organic paran1eters using valid, documented methodology. Documents all data 
and data production activities. Maintains instrumentation in an operable condition. Reviews 
data for compliance to quality and methodological requirements. Assumes the responsibilities 
of the Organics Manager in his absence. 

Supervisor, Report Generation. Reports to the organics manager. Compiles raw and 
processed sample data and assembles into client-ready reports. Initiates report scanning for 
archiving purposes. Maintains raw batch data in accessible storage. Mails completed reports to 
clients ~ccording to specified report turnaround schedule. 

Quality Assurance Officers. Reports to the Director, Quality Assurance. Performs quality 
control data review for trend monitoring purposes. Conducts internal audits and prepares 
reports for management :review. Oversees proficiency testing program. Process quality 
control data for statistical pmposes. Assumes the responsibilities of the Quality Assmance 
Director in his absence. 

4.2 Emplovee Screening. Orientation, and Training. 

All potential laboratory employees are screened and interviewed by human resources and 
technical staff prior to their hire. The pre-screen process includes a revi.e\v of their 
qualifications including education, training artd work experience to verify that they have 
adeqtiate skills to perform the tasks of the job. 

Newly hired employees receive orientation training beginning the first day of employment by 
the Company. Orientation training consists of initial health and safety training including 
general laboratory safety, personal protection and building evacuation. Orientation also 
includes quality assurance pmgram training, data integrity training, and an overview of the 
Company's goals, objectives, mission, and vision. 

All technical staff receives training to develop and demonstrate proficiency for the methods 
they perform. New analysts work under supervision until the supervisory staff is satisfied that 
a thorough understanding of the method is apparent and method proficiency has been 
demonstrated, through a precision and accuracy study that has been docm11ented, reviewed 
and approved by· the QA Staff. Data from the study is compared to method acceptance limits .. 
If the data is unacceptable, additional training is required. The analyst may also demonstrate 
proficiency by producing acceptable data through the analysis of an independently prepared 
proficiency sample. 

Individual pwficiency is demonstrated annually for each method performed. Data from initial 
and continuing proficiency demonstrations are archived in the individual's training folder. 

4.3 Training Documentation. The human resomces department prepares a training file for 
every new employee. All information related to qualifications, experience, external training 
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courses, and education are placed into the flle. Verification documentation for orientation, 
health & safety, quality assurance, and ethics training is also included in the file. 

Additional training documentation is added to the file as it is developed. This includes 
documentation of SOP understanding, data for initial and continuing demonstrations of 
proficiency, performance evaluation study data and notes and attendance lists from group 
training sessions. 

The Quality Assurance Department maintains the employee training database. This database is 
a comprehensive inventory of training documentation for each individual employee. The 
database enables supervisors to obtain current status infonnation on training data for 
individual employees on a job specific basis. It also enables the management staff to identify 
training documentation in need of completion. 

Employee specific database records are created by human resources on the date of hire. Data 
base fields for job specific requirements such as SOP documentation of understanding and 
annual demonstration of analytical capability are automatically generated when the supervisor 
assigns a job responsibility. Employees acknowledge that their SOP responsibilities have been 
satisfied using a secure electronic process which updates the database record. Reports are 
produced which summarize the qualifications of individual employees or departments. 
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Requirement Procedures have been developed for establishing the traceability of data and 
documents. The procedure consists of a signature hierarchy, indicating levels of authorization 
for signature approvals of data and infomution within the organization. Signature authority is 
granted for approval of specific actions .based on positional hierarchy within the organization 
and knowledge of the operation that reqnires signature approval. A log of signatures and 
initials of all employees is maintained by the HR Staff for cross-referencing purposes. 

5.1 Signatzzre Hierarchy. 

President/ Chief Executive Officer. Authorization for contracts and binding agreements 
with outside parties. Approval of final reports, quality assurance policy, SOPs, project specific 
QAPs, data review and approval in lieu of technical managers. Note: Contract signature 
authmity resides with Company officers only, which include the President/CEO, Chief 
Financial Officer and Vice President Administration. 

Vice President, Operations/Laboratory Director. Approval of final :reports and quality 
assurance policy in the absence of the President. Approval of SOPs, project specific QAPs, 
data review and approval in lieu of technical managers. Establishes and implements technical 
policy. 

Vice President, Chief Information Officer. Department specific supplies purchase. MIS 
policy .. 

Director, Quality Assurance. Approval of final reports and quality assurance policy in the 
absence of the President. Approval of SOPs, project specific QAPs, data review and approval 
in lieu of technical managers. 

Director, Client Services. QAP and sampling and analysis plan approval. Project specific 
contracts, pricing, and price modification agreements. Approval and acceptance of incoming 
work, Client services policy. 

Managers, Technical Departments. Methodology and depat"tment specific QAPs. Data 
review and approval, department specific supplies purchase. Technical approval of SOPs. 

Manager, Sample Management. Initiation of laboratory sample custody and acceptance of 
all samples. Approval of department policies and procedures. Department specific supplies 
purchase. 

Manager, Health & Safety. Approval of health and safety policy in the absence of the 
President and QA Director. Approval of health and safety SOPs. Waste manifesting and 
approval. 

Assistant Managers: Technical Departments. Data review approval, purchasing of 
expendable supplies. 
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Supervisor, Field Services. Sampling plan design and approval. Data review for field 
parameters. State form certification. Department policies and procedures. Depa1Lm.ent 
specific supplies purchase. 

Supervisors, Technical Departments. Data review approval, purchasing of expendable 
supplies. 

5.2 Signature Requirements. All laboratory activities related to sample custody and generation 
or release of data must be approved using either initials, signatures or electronic, password 
protected procedures. The individual, who applies his signature initial or password to all 

activity or document, is authorized to do so within the limits assigned to them by their 
supervisor. All written signatures and initials must be applied in a readable format that Call be 
cross-referenced to the signatures and initials log if necessru.y. · 

5.3 Signature and Initials Log: The HR group maintains a signature and initials log. New 
employee signatures and initials are appended to the log on the first day of employment. 
Signature of individuals no longer employed by the company are retained, but annotated with 
their date of termination. 
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6.0 DOCUMENTATION & DOCUMENT CONTROL 

Requirement Document conttol policies have been established which specify that any 
document used as an information sou.rce or for recording analytical or quality control 
infom1ation must be managed using defmed document conttol procedu.res. Accordingly, 
policies and procedures required for the control, protection, and storage of any information 
related to the production of analytical data and the operation of the quality system to assure its 
integrity and traceability have· been esta)Jlished and implemented in the laboratory. The system 
contains sufficient conttols for managing, archiving and reconstructing all process steps which 
conttibuted to the generation of an analytical test result. Using this system, an audit ttail for 
reported data can be produced, establishing complete ttaceability for the result. 

6.1 Administrative Records. Administtative (non-analytical) records are managed by the quality 
assurance departmen:t. These records consist of electronic documents which are retained in a 
limited access electronic directory or paper documents, which are released to the technical staff 
upon specific request. 

Form Generation. Modification & Control The quality assu.rance group approves and 
manages all forms used as either stand-alone documents or in logbooks to ensure their 
traceability. Forms are generated as computer flies only and are maintained in a limited access 
master directory. The QA staff also manages and approves modifications to existing forms. 
Obsolete editions of modified forms are retained for seven years. 

Approved forms are assigned a 5-character alphanumeric code. The first two alpha characters 
designate the department that uses the form; the next three digits are sequentially assigned 
number. 

New forms must include the name Accutest Laboratories and appropriate spaces for signatures 
of approval and dates. Further design specifications are the responsibility of the originating 
department. 

The technical staff is required to complete all forms to the maximum extent possible. If 
information for a specific item is unavailable, the analyst is required to "Z" the information 
block. The staff is also required to "Z" the uncompleted portions. of a logbook or logbook 
fo11.n if the day's analysis does not fill the entire page of the form. 

Logbook Control Alllaborato1-y logbooks are conttolled documents that are comprised of 
approved forms used to document specific processes. New logs are numbered and issued to a . 
specific individual who is assigned responsibility for the log. Old logs are returned to QA for 
entry into the document archive system where they are retained for seven (7) years. 
Laboratory staff may hold a maximum of two consecutively dated logbooks of the same type 
in the laboratory including the most recently issued book to simplify review of recently 
completed analysis. 

Controlled Documents. Key laborato1-y documents that are distributed internally and 
externally are numbered for tracking purposes. Individuals receiving documents, who must be 

R2-0000692



110 
R AOCUTESh 

Section 6.0: Doc!f!lletJtation & Docui!Jmt Co11trol 
Page 23 of 106 

Revision Date: Febmary 2011 
i:, Al30RATO R-ii!' e, 

informed when chan.ges occur, receive controlled copies of those docum.ents. Controlled 
status simplifies document updates and retrieval of outdated documents. Control is 
maintained through a document numbering procedure and document control logbook which 
identifies the individual receiving the controlled document and the date of receipt. Key 
documents are also distributed as uncontrolled documents if the recipient does not require 
updated copies when changes occur. Key documents in uncontrolled status are numbered and 
tracked using the same procedures as controlled documents. 

Quality Systems Manual (QSM). All QSMs are assigned a number prior to distribution. 
The number, date of distribution, and identity of the individual receiving the document are 
recorded in the document control logbook. The numbering system is restarted with each new 
volume, which corresponds to the annual revision of the QSM. Electronic versions are 
distributed as read only files that are password protected. 

Standard Operating Procedures (SOPs). SOPs are maintained by pre-designating the 
numbers of official copies of documents that are placed into circulation within d1e laboratory: 
Official documents are copied to green paper and placed into the appropriate laboratory 
section as follows: 

Administrative: One master copy for the administrative file. 

Sample Management: One controlled green copy for the sample management file. 

Organics Laboratories: Two controlled green copies, one for the affected laboratory area, and 
one for the organics laboratory file. 

Inorganics Laboratories: Two controlled green copies, one for the affected laboratory area, and 
one for the inorganics laboratory file. 

Field Services: One controlled green copy for each field sampling tean1 (generally a single field 
technician). 

The original, signed copy of the SOP is maintained in the master SOP binder by the QA staff. 
The QA staff collects outdated versions of SOPs as they are replaced and archived for a period 
of seven (7) years in the QA archives. Electronic versions of outdated SOPs are moved from 
the active SOP directory to the inactive directory. 

6.2 Technical Records. All records related to the analysis of samples and the production of an 
analytical result are archived in secure document storage or on electronic media and contain 
sufficient detail to produce an audit trail which re-creates the analytical result. These records 
include information related to the original client request, bottle order, sample login and 
custody, storage, sample preparation, analysis, data review and data reporting. 

Each department involved in this process maintains controlled documents which enable them 
to maintain records of critical information relevant to their department's process. 
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6.3 Quality Control Szpport Data & Records. All information and data related to the quality 
system is stored in a restricted access directory on the network server. Information on this 
directory is backed-up daily. Users of the quality assurance information and data have "read­
only" access to the files contained in the directory. The QA staff and the laboratory director 
have write capability in this directory. 

This directory contains all current and archived quality system manuals, SOPs, control limits, 
MDL studies, precision and accuracy data, official forms, internal audit repmi:s, proficiency test 
scores and metrics calibration information. 

The following information is retained in the directory: 

Quality System Manuals 
Standard Operating Procedures 
ASTM & NIST Methods 
Bottleware & Preservative QC Data 
Certification Documentation 
Change Management Data 
External Audit Reports 
Internal Audit Reports 
Corrective Action Database 
Laboratoty Forms Directory 
Health & Safety Manuals 

Inactive Standard Operating Procedures 
Method Detection Limit Data 
Metrics Inventory & Calibration Data 
Microbiology Reagent Data 
Performance Limits 
Proficiency Test Scores & Statistics 
Project Specific Analytical Requirements 
QC Repo1i: Reviews 
Regulatory Agency Quality Documents 
Staff Bios And Job Descriptions 
State Specific Methods 

6.4 Analytical Records. All data related to the analysis of field samples are retained as either 
paper or electronic records that can be retrieved to compile a traceable audit trail for any 
reported result. All information is linked to the client job and sample number, which serves as 
a reference for all sample related infonnation trac)ring. 

Critical times in the life of the sample from collection through analysis to disposal are 
documented. This includes date and time of collection, receipt by the laboratory, preparation 
times and dates, analysis times and dates and data repo1i:ing information. Analysis times are 
calculated in hours for methods where holding time is specified in hours (-:::;_72 hours). 

Sample preparation information is recorded in a separate controlled logbook. It includes 
san1.ple identification numbers, types of analysis, preparation and cleanup methods, sample 
weights and volumes, reagent lot numbers and voltm1.es and any other information pertinent to 
the preparation procedure. 

Infonnation related to the identification of the instrument used for analysis is permanently 
attached to the electronic record. The record includes an electronic data file that indicates all 
instrument conditions employed for the analysis, including the type of analysis conducted. The 
analyst's identification is electronically attached to the record. The instrument tuning and 
calibration data is electronically linked· to the sample or linked though paper logs which were 
used in the documentation of the analysis. Quality control and performance criteria are 
permanently linked to the paper archive or electronic file. 
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Paper records for the identity, receipt, preparation and evaluation of all standards and reagents 
used in the analysis are documented in prepared records and maintained in controlled 
documents or files. Lot number information linking these materials to the analysis performed 
is recorded in the logbooks associated with the samples in which they were used. 

Manual calculations or peak integrations that were performed during the data review are 
retained as paper or scanned documents and included as part of the electronic archive. 
Signatures for data review are retained on paper or as scanned versions of the paper record for 
the permanent electronic flle. 

6.5 Confidential Business Information (CBI). Operational documents including SOPs, Quality 
Manuals, personnel .information, internal operations statistics, and laboratory audit reports are 
considered confidential business information. Strict controls are placed on the release of this 
information to outside parties. 

Release of CBI to outside parties or organizations may be authorized upon execution of a 
confidentiality agreement between Accutest' and the receiving organization or individual. CBI 
information release is authorized for third party auditors and commercial clients in electronic 
mode as Adobe Acrobat .PDF format only. 

6.6 Software Change Documentation & Control. Changes to software are documented as text 
· \vithin d1e code of the program undergoing change. Docun1entation includes a description of 
the change, reason for change and the date the change was placed into etiect. Documentation 
indicating the adequacy of the change is prepared following the evaluation by the user who 
.requested the change. 

6. 7 Report and Data Archiving. Accutest Laboratories produces digital files cif all raw and 
processed data which is maintained for a minimum period of seven (7) years. The archived 
flies consist of all raw data flies and source documents associated with the analysis of field 
samples and proficiency test samples. Data files and source documents associated with 
method calibration and project and method quality control are also archived. After seven 
years, :the .files may be discarded unless contractual arrangements exist which dictate different 
requirements. Client or regulatory agency specific data retention practices are employed for 
several governn1ent organizations such as the Department of Defense and d1e Massachusetts 
Department of Environmental Protection that require a retention period of ten (1 0) years. 
Data archiving may also be extended up to ten (10) years for specific commercial clients in 

response to contractual requirements. 

Complete date and time stamped PDF reports are generated automatically from the laboratory 
information management system (LIMS) using the source documents archived on the 
document server. These source doctm1ents are maintained on a document server and 
archived to primru_y and clone tapes. The primru_y tapes remain on premises while the clone 
tapes are taken to a secure offsite location for permanent storage. Both the primru_y and clone 
tapes remain in storage for the remainder of the archive period. 
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6.8 TI·aining: The company maintains a training record for all employees that documents that 
they have received instruction on administrative and technical tasks that are required for the 
job they perform. Training records for individuals employed by the company are retained for a 
period of six months following their termination of employment. 

Training- File Origination. The Human Resources Group (HR) initiates training files. The 
QA staff, through the Assistant Quality Assurance officer, retains the responsibility for the 
maintenance and tracking of all training related documentation in the file. The file is begun on 
the first day of employment. Information required for the file includes a copy of the 
individual's most current resume, detailing work experience and a copy of any coJJ.ege diplomas 
and transcript(s). Infonnation added on the first day includes documentation of health and 
safety training, quality assurance training and a signed data integrity training and ethical 
conduct agreement. 

Training documentation, training requirements, analyst proficiency information and other 
training related support documentation is tracked using a customized database application 
(Section 4.3). Database extracts provide an itemized listing of specific training requirements by 
job function. Train.itlg status summaries for individual analysts portray dates of completion for 
job specific training requirements. 

6.9 Technical Training. The supervisor of each new employee is responsible for developmg a 
training plan for each new employee. The supenrisor evaluates the employees training progress 
at regular frequencies. Supporth1g documentation, including demonstration of capability and 
precision and accuracy studies, whlch demonstrate an analyst's proficiency for a specific test, are 
added to the training file as completed. Employees and supervisors verifY documentation of 
understanding (DOU) for all assigned standard operating procedures in the.training database. 
Certificates or diplomas for any off-site training are also added to the file. 
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7.0 REFERENCE STANDARD TRACEABILI1Y 
Require!l1mt: Documented procedures, which establish traceability between any measured value 
and a national reference standard, are established by the laboratory as required. All metric 
measurements are traceable to NIST reference weights or thermometers that are calibrated on 
a regular schedule. All chemicals used for calibration of a quantitative process are traceable to 
an NIST reference that is documented by the vendor using a cet-tificate of traceability. The 
laboratory maintains a documentation system that establishes the traceability links. The 
procedures for verifying and documenting traceability are documented in standard operating 
procedures. 

7.1 Traceability of Metric Measurements- Thermometers. Accutest uses NIST 
thermometers to calibrate commercially purchased thermometers prior to their use in the 
laboratory and annually thereafter for liqUid in glass thermometers or quarterly for electronic 
temperature measuring devices. If necessary, thermometers are assigned correction fa,ctors 
that are determined during their calibration using an NIST thermometer as the standard. The 
co1-rection factor is documented in a thermometer calibration database and on a tag attached to 
the thermometer. The correction factor is applied to temperature measurements before 
recording the measurement in the temperature log. Calibration of each thermometer is verified 
and documented on a regular schedule. The NIST thermometer is checked for accuracy by an 
ISO 17025 approved vendor every five (5) years following the specifications for NIST 
thermometer calibration verification detailed in the united States Environmental Protection 
Agency's "Manual for the Certification of Laboratories Analyzing Drinking Wiater", Fifth 
Edition, January 2005. 

7.2 Traceability of Metric Measurements - Calibration Weights. Accutest uses calibrated 
weights, which are traceable to NIST standard weights to calibrate all balances used in the 
. laboratory. Balances are calibrated to specific tolerances within the intended use range of d1e 
balance. Calibration checks are required on each day of use. If the tolerance criteria are not 
achieved, corrective action specified in the balance calibration SOP is applied before the 
balance can be used for laboratory measurements. Recalibration of all calibration weights is 
conducted and documented on a biannual basis. 

7.3 Traceability of Chemical Standards. All chemicals, with the exception of bulk dry 
chemicals and acids, purchased as reference standards for use in method calibration must 
establish traceability to NIST referenced material through a traceability certificate. Process 
links are established that enable a calibration standard solution to be traced to its NIST 
reference certificate. 
Chemical standards used for analysis must meet the purity specifications of the method. These 
specifications must be stated in the reagents section of the method SOP. 

7.4 Assignment of Reagent, Bulk Chemical and Standard Ex,_viration Dates. Expiration date 
information for all purchased standards, prepared standard solutions and selected reagents is 
provided to Accutest by the vendor as a condition of purchase. Neat materials, bulk chemicals 

· including solvents, acids and inorganic reagents are not required to be purchased \vith 
expiration dates. An expiration date of five (5) years from the date of .receipt shall be 
established. Prepared solutions are labeled with the expiration date provided by the 
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manufacturer. In-house prepared solutions are assigned expiration dates that are consistent 
with the method that employs their use unless documented experience indicates that an 
alternate date can be applied. If alternate expiration dates are employed, their use is 
documented in the method SOP. Expiration dates for prepared inorganic reagents, which 
have not exhibited instability, are established at two years from the date of preparation for 
tracking purposes. 

The earliest expiration date has been established as the limiting elate for assigning expiration 
elates to prepared solutions. The assignment of expiration elates that are later than the 
expiration date of any derivative solution or material are prohibited. 

7.5 Documentation of Traceability. Traceability information is documented in individual 
logbooks designated for specific measurement processes. The quality assurance group 
maintains calibration documentation for metric references in separate logbooks. 

Balance calibration verification is documented in logbooks that are assigned to each balance. 
The individual conducting the calibration is required to initial and elate all calibration activities. 
Any defects that occur during calibration axe also documented along with the corrective action 
applied and a demonstration of return to control. Annual service reports and certificates are 
retaln.ed on file by the QA staff. 

Temperature control is documented in logbooks assigned to the equipment being monitored. 
A calibrated thermometer is assigned to each individual item. Uncorrected and corrected 
measurements are recorded along with date and initials of the individual conducting the 
measurement on a daily or as used basis. Corrective action, if required, is also documented 
including the demonstration of return to control. 

Initial traceability of chemical standards is documented via a vendor-supplied certificate (not 
available for bulk dq chemicals and acids) that includes lot number, expiration date and 
certified concentration information. Solutions prepared using the vendor supplied chemical 
standards are documented in logbooks assigned to specific analytical processes. Alternatively, 
documentation may be entered into the electronic standards and reagent tracking log. The 
documentation includes links to the vendor's lot number, an internal lot number, dates of 
preparation, expiration date, and the preparer's initials. 
Accutest employs commercially prepared stan~ard solutions whose traceability can be 
demonstrated through a vendor supplied certificate of analysis that includes an experimental 
verification of the standard's true concentration. The test value for the verification analysis 
must agree within 1% of the vendor's true value before it can be employed for calibration 
purposes. If the test value differs from the nominal value by more than 1%, then the test value 
is used as the true value in laborat01y calibrations and calculations. Purchased standards which 
do not have a certificate of analysis cannot be used for calibration or calibration verification 
purposes and are rejected or returned to the vendor. 

Supervisors conduct regular reviews of logbooks, which are verified using a signature and date. 
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8.0 TEST PROCEDURES, METHOD REFERENCES, AND REGULATORY 
PROGRAMS 

Requirements: The laboratory employs client specified or regulatory agency approved 
methods for the analysis of environmental samples. A list of active methods is maintained, 
which specifies the type of analyses performed and cross-references the methods to applicable 
environmental regulations. Routine procedures used by the laboratory for the execution of a 
method are documented in standard operating procedures. Method performance and 
sensitivity are demonstrated annually where required. Defined procedures for the use of 
method sensitivity limits for data reporting purposes are established by the Director of Quality 
Assurance and used consistently for all data reporting pmposes. 

8.1 Method Selection & Application. Accutest employs methods for environmental sample 
analysis that are consistent with the client's application, which are appropriate and applicable to 
the project objectives. Accutest informs the client if the method proposed is inappropr4te or 
outdated and suggests alternative approaches. 

Accutest employs documented, validated regulatory methods in the absence of a client 
specification and informs the client of the method selected. These methods are available to the 
client and other parties as determined by the client. Documented and validated in-house 
methods may be applied if they are appropriate to the project. The client is informed of the 
method selection. 

8.2 Standard Operating Procedures. Standard operating procedures (SOP) are prepared for 
routine metl1ods executed by the laboratory, processes related to laboratory operations and 
sample or data handling. All SOPs are formatted to meet the specifications established by the 
National Environmental Laboratory Accreditation Conference, which are detailed in Chapter 
Five - Quality Systems of the established Standards. The procedmes describe the process steps 
in sufficient detail to enable an individual, who is unfamiliar with the procedure to execute it 
successfully. 

SOPs are evaluated annually and edited if necessary. Reviewed SOPs that do not require 
modification include an evaluation summary form indicating that an evaluation was conducted 
and modifications were not needed. SOPs can be edited on a more frequent basis if changes 
are required for any reason. These may include a change to the methodology, elimination of 
systematic errors that dictate a need for process changes or modifications to incorporate a new 
version of the method promulgated by the originating regulatory agency. Procedural 
modifications are indicted using a revision number. SOPs are available for client review at the 
Accutest facility upon request. 

The complete list of the laboratories SOPs available as of the date of publication of this QSM 
version are detailed in Appendix II. 

8.3 Method Validation. Standard methods from regulatory somces are primarily used for all 
analysis. Standard methods do not require validation by the laboratory. Non-standard, in­
house methods are validated prior to use. Validation is also performed for standard methods 
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applied outside their intended scope of use. Validation is dependent upon the method 
application and may include analysis of quality control samples to develop precision and 
accuracy information for the intended use. A final method validation report is generated, 
which includes all data in the validation study. A statement of adequacy and/ or equivalency is 
included in the report. A copy of the report is archived in the quality assurance directory of the 
company server. 

Non-standard methods are validated prior to use. This includes the validation of modified 
standard methods to demonstrate comparability with existing methods. Demonstrations and 
validations are performed and documented prior to incorporating technological enhancements and 
non standard methods into existing laboratory methods used for general applications. The 
demonstration includes method specific requirements for assuring that significant performance 
differences do not occur when the enhancement is incorporated into the method. Validation is 
dependent upon method application and may include the analysis of quality control samples to 
develop precision and accuracy information for intended use. 

The study procedures and specifications for demonstrating validation include comparable method 
sensitivity, calibration response, rnethod precision, method accuracy and field sample consistency 
for several classes of analytical methods are detailed in this document. These procedures and 
specifications may vary depending upon the method and the modification. 

8.4 Estimated Uncertainty. A statement of the estimated uncertainty of an analytical 
measurement accompanies the test result when required. Estimated uncertainty is derived 
from the performance limits established for spiked samples of similar matrices. The degree of 
uncertainty is derived from the negative or positive bias for spiked samples accompan·yring a 
specific parameter. When the uncertainty estimate is applied to a measured value, the possible 
quantitative range for that specific parameter at that measured concentration is defined. Well 
recognized regulatory methods that specify values for the major sources of uncertainty and 
specify the data reporting format do not require a further estimate of uncertainty. 

8.5 Demonstration of Capability. Conf1t1nation testing is conducted to demonstrate that the 
laboratory is capable of performing the method before its application to the analysis of 
enviro.ntnental samples. The results of the demonstration tests are compared to the quality 
control specifications of the method to determine if the performance is acceptable. 

Capability demonstrations are conducted initially for each method on every instrument and 
annually on a method specific basis thereafter. Acceptable demonstrations are dqcumented for 
individual training files and retained by the QA staff. New analytes, which are added to the list 
of analytes for an accredited method, are evaluated for applicability through a demonstration 
of capability sinillar to those performed for accredited analytes. 

8.6 Metbod Detection Limit Determination. Annual method detection limit (MDL) studies are 
performed as appropriate for routine methods used in the laborat01y. MDL studies are also 
performed when there is a change to the method that affects how the method is performed or 
when an instrumentation change that impacts sensitivity occurs. The procedure used for 
determining NIDLs is described in 40 CFR, Part 136, Appendix B. Studies are performed for 
each method on water, soil and air matrices for every instrument that is used to perform the 
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method. MDLs are established at the instrument level. The highest MDL of the pooled 
instrument data is used to establish a laboratory MDL. MDLs are experimentally verified 
thtough the analysis of spiked quality control samples at 2-4 tin1es the concentration of the 
experimental MDL. The verification is performed on every instrument used to perform the 
analysis. The quality assurance staff manages the annual :NIDL determination process and is 
responsible for retaining MDL data on file. Approved MDLs are appended to the LIMS and 
used for data reporting purposes. 

8.7 Limit ofDetecdon (LOD). For the DoD ELAP the limit of detection (LOD) for each 
method and target analyte of concern is established for each insthlment that is used to perform 
the method. The LOD is established by spiking a water and/ or soil matrix at approximately 
two to three times the calculated MDL (for a single-analyte s'tandard) or one to four tin1es the 
calculated MDL (for a multi-analyte standard). The LOD undergoes all sample processing 
steps and is validated by the qualitative identification of the analytes of interest. The spike 
concentration establishes the LOD and must be verified quarterly. 

8.8 Instrument Detection Limit Determination. Instrl11Tient detection limits (IDLs) are 
determined for all inductively coupled argon plasma emission spectrophotometers and mass 
spectrometers. The IDL is determined for the wavelength (emission) of each element ~md the 
ion (mass spectrometry) of each element used for sample analysis. The IDL data is used to 
estimate insthlment sensitivity in the absence of the sample matr.i..">::. IDL determinations are 
conducted at the frequency specified in the appropriate SOPs' for ICP and ICP /MS analysis. 

8.9 Method Re._oortinglimit. The method rep01'ting limit for organic methods is determined by 
the concentration of the lowest calibration standard in the calibration curve. This value is 
adjusted based on several sample preparation factors including sample volume, moisture 
content (soils), digestion, distipation or dilution. The low calibration standard is selected by 
department managers as the lowest concentration standard that can be used for calibration 
while continuing to meet the calibration linearity criteria of the method being used. The 
validity of the method reporting limits are confirmed through the analysis of a spiked quality 
control sample at the method reporting limit concentration. By defl11ition, detected analytes at 
concentrations below the low calibration standard cannot be accurately quantitated and are 
qualified as estin1ated values. 

The reporting limit for inorganics methods is defined as the concentration which is greater 
than the MDL where method quality control criteria has been achieved. The repoi'ting limit 
for general chemistry methods employing multiple point calibrations must be greater than or 
equal to the concentration of the lowest stal:).dard of the calibration range. 

The reporting limit established for both organic and inorganic analysis is above the calculated 
method detection limit where applicable. 

8.10 · Limit of Ouandtation (LOQ). For the DoD ELAP the limit of quantitation (LOQ) for each 
analyte of concern is determined. The LOQ is set ·within the range of calibration is greater 
than the established LOD. Precision and bias criteria for the LOQ are established to meet 
client requirements and are verified quarterly. 
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8.11 Repo1'ting of Quantitative Data. Analytical data for all methods is reported wid10ut 
qualification to the reporting limit established for each method. Data., for organic methods may be 
reported to the established method detection limit depending upon the client's requirements 
provided that all qualitative identification criteria for the detected parameter have been satisfied. 
All parameters reported at concentrations between the reporting limit and the method detection 
limit are qualified as estimated. 

Data for inorganic methods are reported to the established med1od reporting limits. Inorganic 
data for specific methods may also be reported to the established method detection limit at 
client request. However, this data is always qualified as estimated. 

Measured concentrations of detected analytes that exceed the upper limit of the calibration 
:range are either diluted into the range and :reanalyzed or qualified as an estimated value. The 
only exception to this applies to ICP and ICP /MS analysis, which can be reported to the upper 
limit of the experin1entally determined linear range wid1out qualification. 

8.12 Precision and Accuracy Studies. Annual precision and accuracy (P&A) studies, which 
demonstrate the laboratories ability to generate acceptable data, are perfom1ed for all routine 
methods used in the laboratory. The procedure used for generating organic P&A data is 
referenced in the majority of the regulatory methodology in use. The procedure requires 
quadruplicate analysis of a sample spiked with target analytes at a concentration in the working 
range of the method. This data may be compiled from a series of existing blank spikes or 
laboratory control samples. Accuracy (percent recovery) of the replicate analysis is averaged 
and compared to established method performance limits. Values within method limits indicate 
an acceptable performance demonstration. Precision and accuracy date is also used to annually 
demonstrate analytical capability for individual analysts. Annual demonstration of capability 
data is archived in individual training files. 

8.13 Method Sources & References. The Quality Assurance Staff maintains a list of active 
methods used for the analysis of samples. This list includes valid method references from 
sources such as USEP A, ASTM or Standard Methods designations and the current version and 
version date. 

Updated versions of approved reference methodology are placed into use as changes occur. 
The Quality Assurance Director informs operations management of changes in method 
versions as they occur. The operations management staff selects an implementation date. The 
operatiorts staff is responsible for completing all method use requirements prior to the 
implementation date. This includes modific?-tion of SOPs, completion of 11DL and precision 
and accuracy studies and staff training. Documentation of these activities is provided to the 
QA staff who retains this information on file. The updated method is placed into service on 
the implementation date and the old version is de-activated. 

Multiple versions of selected methods may remain in use to satisfy client specific needs. In 
these situations, the default method version becomes the most recent version. Client specific 
needs are communicated to the laboratory staff using method specific analytical med1od codes, 

R2-0000702



~0 
8J AOCUTES-r;; 

Section 8.0: Test Procedures, Method Riferences, & RegttlatOI)' Progra!lls 
Page 33 of 106 

Revision Date: Febmary 2011 
I.AODQ:ATClll!!!C 

which clearly depict the version to be used. The old method version is maintained as an active 
method until the specified client no longer requires the use of the older version. 

Accutest will not use methodology that represents significant departures from the reference 
method unless specifically directed by the client. If clients direct the laboratory to use a 
method modification that represents a significant departure from the reference method, the 
request will be documented in the project file. 

8.14 Analvtical Capabilities . . Appendi-x: Ill provides a detailed listing of the methodology 
employed for the analysis of test samples. 
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9.0 SAMPLING, SAMPLE MANAGEMENT, LOGIN, CUSTODY, STORAGE AND 
DISPOSAL 

Requirement The laboratory must employ a system which ensures that client supplied 
product or supplied product (the sample) is adequately evaluated, acknowledged, and secured 
upon delive1y to the laborat01y. The system also assures that product chain of custody is 
maintained and that sample receipt conditions and preservation stahls are documented and 
communicated to the client and internal staff. The login procedure assigns, documents, and 
maps the specifications for the analysis of each unique sample to assure that the requested 
analysis is performed on the correct sample and enables the sample to be tracked throughout 
the laboratory analytical cycle. The system includes procedures for reconciling defects in 
sample condition or client provided data, which are identified at san1ple arrival. The system 
specifies the procedures for proper sample storage, transfer to the laboratory, and disposal 
after analysis. The system is also documented in standard operating procedures. 

9.1 Order Receipt and Entry. New orders are initiated and processed by the client services 
group (See Chapter 14, Procedures for Executing Client Specifications). The new order 
procedure includes mechanisn1s for providing bottles to clients, which meet the size, 
cleanliness, and prese1vation specifications for the analysis to be perfo.tmed. 

For new orders, the project manager prepares a bottle request form, which is submitted to 
sample management. This. form provides critical project details to the sample management 
staff, which are used to prepare and assemble the sample bottles for shipment to the client 
prior to sampling. 

The bottle order is assembled using bottles that meet USEP A specifications for contaminant · 
free sample containers. Accutest uses a combination of commercially supplied pre-cleaned 
bottles and bottles that have been tested for residual contamination and verified to meet 
USEPA specifications prior to use .. Sterile bottles for microbiological samples are purchased 
from commercial sources. 

Bottles, which are not purchased pre-cleaned, are checked to assure that they are free of 
contamination from targeted analytes before being released for use. Sterile bottles are checked 
for contamination with each lot. The QA staff retains a copy of the documentation of in­
house contamination and sterility checks and maintains the responsibility for approving and 
releasing bottle lots for use following a review of the check data. 

Preservative solutions that are specified for the analysis requested are dispensed into the 
sample bottle prior to shipment. All preservative solutions are prepared in the laboratory or 
purchased from commercial suppliers. Each solution is checked to assuie that it is free of 
contamination from the compounds being analyzed before being released for use. 

Reagent water for trip and ·field blanks is poured into appropriately labeled containers. All 
bottles are packed into ice chests with blank chain of custody fonns and the original bottle 
order form. Completed bottle orders are delivered to clients using Accutest couriers or 
.commercial carriers for use in field sample collection. 

R2-0000704



110 
II ACCUTES'T.; 

Section 9.0: Sc~t~tp!ing, Scmtple A!fmtage1llmt, Logi11, Cttstocfy, Storage C"' Disposal 
Page 35 of 106 

Revision Date: Febmary 2011 
t.A.f.lllhA"rtlRi.l!-6 

9.2 Sampling. Documented procedures are employed by the field staff for field sample collection 
and are accessible during sample collection acti·vities. Field activities are docmnented in 
controlled notebooks which detail relevant :field conditions, site data and the results of :field 
~easurements. Appropriate custody procedures for collected samples are initiated by the field 
staff at the time of sample collection. Samples are documented, labeled and preserved 
according to the specifications of the method and/ or regulatory program prior to being 
shipped to the laboratory. 

9.3 Sample Receipt and Custody. Samples a:re delivered to the laboratory using a variety of 
mechanisms including Accutest couriers, commercial shippers, and client self-delivery. 
Documented procedures are followed for arriving samples to assure that custody and integrity 
are maintained and handling/ preservation requirements are documented and maintained. 

Sample custody documentation is initiated when the indi·vidual collecting the sample collects 
field samples. Custody docmnentation includes all information necessary to provide an 
unambiguous record of sample collection, sample identification, and sample collection 
chronology. Initial custody documentation employs either Accutest or client generated 
custody forms. 

Accutest generates a chain of custody in situations where the individuals who collected the 
sample did not generate custody documentation in the field. 

Accutest defines sample custody as follows: 

The sample is in the actual custody or possession of the assigned responsible person, 

The sample is in a secure area. 

The Accutest facility is defined as a secure facility. Perimeter security has been established, 
which limits access to authorized individuals only. Visitors enter the facility through the 
building lobby and must register with the receptionist prior to entering controlled areas. While 
in the facility, visitors are required to wear a visitor's badge and must be accompanied by their 
hosts at all times. After hours, building access is controlled using a computerized passkey 
reader system. This system limits building access to individuals -with a pre-assigned 
authorization status. After hours visitors are not authorized to be in the huilding. Clients 
delivering samples after hours must make advanced arrangements through client set-vices and 
sample management to assure that staff is available to take delivery and maintain custody. 

Upon arrival at Accutest, the sample custodian reviews the chain of custody for the samples 
received to verify that the inform a cion on the fonn corresponds with the samples delivered. 
This includes verification that all listed samples are present and properly labeled, checks to 
verify that samples were transported and received at the required temperatu:re, verification that 
the sample was received in proper con~ainers, verification that sufficient volume is available to 
conduct the requested analysis, and a check of individual sample containers to verify test 
specific preservation requirements including the absence of headspace for volatile compound 
analysis. 
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Sample conditions and other observations are documented on the chain of custody by the 
sample custodian prior to completing acceptance of custody and in an online database that 
creates a permanent record of all sample login activities. The sample custodian accepts sample 
custody upon verification that the custody document is correct. Discrepancies or non­
compliant situations are documented and communicated to the Accutest project manager, who 
contacts the client for resolution. The resolution is documented and communicated to sample 
management for execution. 

The sample management staff maintains an electronic sample receipt log. This log details all 
sample-related information in a searchable database that is updated upon data entry and 
backed up daily. The log records include critical date information, numbers of samples, 
numbers of bottles for each parameter, descriptions of bottles for each parameter, preservation 
conditions, bottle refrigerator location, and bottle conditions. Data entry into the log is 
secured using indi-vidual passwords. 

During initial login, each bottle is assigned a unique number and is labeled with a barcode 
corresponding to that number. A bar-coding and scanning system electronically tracks sample 
custody transfers between individuals within the laboratory. Internal custody documentation 
may be required for compliance with regulatory agency or contractual specifications. A 
documented, chronological record of each sample transfer identifying each individual having 
possession of the sample is created in the laboratory information management system, which 
can be printed and included in data reports to demonstrate continuous custody. 

9.4 Laboratory Preservation of Improperly Preserved Field Samples. Accutest will attempt to 
presetve :field samples that wete receive~ without ptoper preservation to the extent that it is 
feasible and supported by the methods in use. Laboratory pteservation of improperly pteserved 
or handled field samples is toutinely perf01med fot metals samples. Special handling ptocedures 
may also be applied to improperly pteserved volatile otganics. 

Aqueous metals samples that wete not nitric acid preserved to pH 2 in the field are laboratory 
presetved and held for twenty (24) hours to equilibrate priot to analysis. Aqueous metals samples 
requiting field filtration may be :filteted in the laboratory witl1in seventy-two (72) hours of receipt 
provided that the sample has not been acid preserved. 

Unpreserved volatile organics samples may be analyzed within seven (7) days. to millimize 
degradation of volatile organics if the laboratoty is notified in advance of the failure to preserve 
upon collection. Laboratory preservation of unpreserved aqueous samples is not possible. A pH 
check of volatile organic samples prior to analysis will comptomise the sample by allov;.ring volatile 
organics to escape during the check If the laboratory is not notified of the failure to field 
preserve an aqueous volatile organic sample, the defect will not be identified until sample analysis 
has been completed and the data is qualified accordingly. 

9.5 Sample Tracking 'Wa Status Change. An automated, electronic LIMS procedure records 
sample exchange transactions between departments and changes in analytical status. This 
system tracks all preparation, analytkal, and data reporting procedures to which a sample is 
subjected while in the possession of the laboratory. Each individual receiving samples must 
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acknowledge the change in custody and operational status in the LIMS. This step is required to 
maintain an accmate electronic record of sample status, dates of analytical activity, and custody 
throughout the laboratory. 

San1ple tracking is initiated at login where all chronological information related to sample 
collection dates and holding times are entered into the LIMS. This information is entered on 
an individual sample basis. 

9.6 Sample Acceptance Policv. Incoming samples must satisfy Accutest's sample acceptance 
criteria before being logged into the system. Sample acceptance is based on the premise that 
clients have exercised proper protocols for sample collection. This includes complete 
documentation, sufficient volume, proper chemical preservation, temperature preservation, 
sample container sealing and labeling, and appropriate shipping container packing. 

The sample management staff will make every attempt to preserve improperly preserved samples 
upon arrival. However, if preservation is not possible, the samples may be refused unless the 
client authorizes analysis. No samples will be accepted if holding times have been exceeded or 
will be exceeded before analysis can take place unless the client authorizes analysis. 

Sample acceptance criteria include proper custody and sample labeling documentation. Proper 
custody documentation includes an entry for all physical samples delivered to the laboratory with 
an identification code that matches the sample bottle and a date and signature of the individual 
who collected the sample and delivered them to the laboratory. 

Accutest :reserves the right to refuse any sample which in its sole and absolute discretion and 
judgment is hazardous, toxic and poses or may pose a health, safety or environmental risk dttting 
handling or processing. The company will not accept samples for analysis using methodology 
that is not performed by the laboratory or for methods that lab does not hold valid accreditations 
unless arrangements have been made to have the analysis conducted by a qualified 
subcontractor. 

9.7 Assignment of Unique Sample Identification Codes. Unique identification codes are 
assigned to each sample bottle to assure traceability and unambiguously identify the tests to be 
performed in the laboratory. · 

The sample identification coding process begins with the assignment of a unique alphanumeric 
job number. A job ls defined as a group of samples received on the same day, from a specific 
client pertaining to a specific project. A job may consist of groups of samples received over a 
multi-day period. The first character of the job number is an alpha-character that identifies the 
laboratory facility. The next characters are numeric and sequence by one number with each new 
job. 

Unique sample nun1bers are assigned to each bottle collected as a discrete entity from a designated 
san1ple point. This number begins with the job number and incorporates a second series of 
numbers beginning at one and cQntinuing chronologically for each point of collection. The test 
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to be performed is clearly identified on the botde label. Multiple sample botdes collected for 
analysis of the same parameter are numbered botde 1, 2, ... etc. 

Alpha suffixes may be added to the sample number to identify special.designations such as 
subcontracted tests, in-house QC checks, or re-logs. Multiple sample bottles for a specific 
analysis are labeled Botde 1, Bottle 2, etc. 

9.8 Subcontracted Analvsis. Subcontract laboratories are employed to perform analysis not 
performed by Accutest. The quality assurance staff evaluates subcontract laboratories to 
assure their quality processes meet the standards of the environmental laboratory industry prior 
to engagement. Throughout the subcontract process, Accutest follows established procedures 
to assure that sample custody is maintained and the data produced by the subcontractor meets 
established quality criteria. 

Sf.tbcot?.tnzctittg ProcedtJi"e. Subcontracting procedures are initiated through several mechanisms, 
which originate with sru.1.1.ple management. Samples for analysis by a subcontractor are logged 
into the Accutest system using regular login procedures. If subcontract parameters are part of 
the project or sample management has received subcontracting instructions for a specific 
project, a copy of the chain of custody is gi'\,-en to the appropriate project manager with the 
subcontracted parameters highlighted. This procedure triggers the subcontract process at the 
project management level. The project manager contacts an approved subcontractor that 
carries accreditation in the venue of the project location to place the subcontract order. A 
subcontract order form (SO F) is sin1.ultaneously prepared in electronic format, by the project 
manager and filed with the original chain of custody. The SOF and the subcontract chain of 
custody ·are forwarded to sru.1.1.ple management, via E-Mail, for processing. A copy is filed with 
the original CoC. 

Sru.nple management signs the subcontract chain of custody and ships the sru.nple(s) to the 
subcontractor. The subcontract CqC is filed with the original CoC and the request for 
subcontract. Copies are distributed to the login department, the project manager, sru.nple 
management and the client. · 

Clients are verbally notified of the need to subcontract analysis as soon as the need is identified 
by the client services staff. This may occur during the initial project setup or at the time of 
login if the project setup had not been initiated through the client services staff. Copies of the 
subcontract CoC and the original CoC, which are electronically distributed to clients, 
constitutes documented client notification of the laboratories intent to subcontract analysis. 

Subcontractor data packages are reviewed by the QA Staff to assess completeness and quality 
compliru.1.ce. If completeness defects are detected, the subcontractor is asked to immediately 
upgrade the data package. If data quality defects are detected, the QA staff retains the package 
for further review. The QA staff will pursue a corrective action solution before releasing 
defective data to the client. 

Approved subcontract data is entered into the laboratory information management system 
(LINIS) if possible and incorporated into the final report. All subcontract data is footnoted to 
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provide the client with a clear indication of its source. Copies of original subcontract data are 
included in the data report depending on the reporting level specified by the client. Applicable 
subcontractor accreditation information is provided with the subcontractor data. 

Subt·o;ttrad Laborato~y Etla/uati.ott. The QA staff evaluates subcontract laboratories prior to 
engagement. The subcontract laboratory must provide Accutest with proof of a valid 
certification to perform the requested analysis for the venue where they were collected and for 
a specific progran1. should an approval or accreditation be required. In addition, the QA staff 
may require a copy of the laboratory's Quality Systems Manual, copies of SOPs used for the 
subcontracted analysis, a copy of the most recent performance evaluation study for the 
subcontracted parameter, copies of the internal data integrity policy and copies of the most 
recent regulatory agency or third party accreditor audit report. Certification verification must 
be submitted to Accutest annually. If possible, the QA.staff may conduct a site visit to the 
laboratory to inspect the quality system. Accutest Laboratories assumes the responsibility for 
the performance of all subcontractors who have successfully demonstrated their qualifications 
and should obtain an example data deliverable package prior to initiation of subcontract work 
for compliance review. Qualification of a subcontract laborato1y may be bypassed if the 
pr.ima1-y client directs Accutest to employ a specific subcontractor. 

9.9 Sample Storage. Following sample transfer to the sample custodian, samples are assigned to 
various secured, refrigerated storage areas depending upon the test to be perfo1111.ed and the 
matri.x of the samples. The location (refrigerator and shelf) of each sample is recorded on the 
chain of custody adjacent to the line cor.~:esponding to each sample number and also entered 
into the LIMS. Samples remain in storage until the laboratory technician requests that they be 
transferred into the laboratory for analysis. 

Second shift staff is authorized to retrieve samples from storage and initiate custody transfer. 
All sample request forms must be completed regardless of who performs the transfer. 

San1.ples for volatile organics analysis are placed in storage in designated refrigerators by the 
sample custodian and immediately transferred to the organics group control. Sample custody 
is transferred to the depai"tment designee. These samples are segregated accoi"ding to matrix to 
limit opportunities fm cross contamination to occur. 

Organics staff is authorized to retrieve samples from these storage areas for analysis. When 
analysis is complete, the samples are placed back into storage. 

9.10 Sample Login. Following sample custody transfer to the laboratory, the documentation that 
describes the clients analytical requirements are delivei"ed to the san1.ple login group for coding 
and entry to the Laboratory Information Management System (LIMS). This process translates 
all information related to collection time, turnaround time, sample analysis, and deliverables 
into a code which enables client requirements to be electronically distributed to the various 
departments within the laboratory for scheduling and execution. 

The technical staff is alerted to client or project specific requirements through the use of a 
unique project code that is electronically attached to the job during login. The unique project 
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code directs· the technical staff to controlled specifications documents detailing the unique 
requirements. 

9.11 Sample Retrieval for Ana~vsis. Individual laboratory departments prepare and submit . 
written requests to the sample custodian to retrieve samples for analysis. The sample custodian 
retrieves all samples except volatile organics and delivers tb.em to the requesting department. 
Retrieval priorities are established by the requesting department and submitted to the sample 
custodian when multiple requests are submitted. Internal custody transfers using the bar code 
scanning system occur whenever the samples change hands or locations. 
After sample analysis has been completed, the department requests pick-up and return of the 
sample to the storage area. The sample custodian retrieves the sample and completes the 
custody transfer from the department of the transfer back to sample management or sample 
storage. 

9.12 Sample Disposal Accutest retains all samples and sample extracts under proper storage for a 
min.irmun of 30 days following completion of the analysis report. Longer storage periods are 
accommodated on a client specific basis if required. Samples may also be returned to the client 
for disposal. 
Accute_st disposes of all laboratory wastes following the requirements of the Resource 
Conservation and Recovery Act (RCRA). The Company has obtained and maintains a waste 
generator identification number, NJD982533622, 

. Sample management generates a sample disposal dump sheet from the LIMS tracking system 
each week, which lists all samples whose holding period has expired. Data from each sample is 
compared to the hazardous waste criteria established by the New Jersey Department of 
Environmental Protection (NJDEP). 

Samples containing constituents at concentrations above the criteria are labeled as hazardous 
and segregated into four general waste categories for disposal as follows: 

Waste Oil 
Soil (solids- positive and negative hazardous characteristi.cs) 
:Mixed Aqueous 
Sludges (semi-solids) 
PCB Hazardous Waste (USEPA 40 CFR 761 criteria). 

Non-hazardous aqueous samples are diluted and disposed directly into the laboratory sink. All 
aqueous liquids pass through a neutralization system before entering the municipal system. 
Solid samples are emptied into consolidation drums and disposed as hazardous waste or non­
hazardous wastes depending upon the results of hazardous c_haracteristics determination. 
Samples classified as PCB hazardous wastes are labeled and packaged according to the 
requirements in. 40 CFR 761. 

Empty glass and plastic bottles from aqueous and solid saniples are segregated for recycling. 
Recycled materials are collected by a commercial contractor and transferred to a county 
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transfer facility for separation into various materials categories. These operations are classified 
as secure facilities employing cameras, security guards and fiber optic security systems. 
The recyclable material is transported to a recycling facility for further processing. Separated 
glass is transported to a processing facility where it is acid washed in two, separate wash baths, 
rinsed in boiling water and ground into % inch chunks. The chunks are transported to an end 
product user for re-manufacturing into a glass product. 

Separated plastic is transported to .a processing facility where it is acid washed to remove the 
labels and adhesives and boiled for sterilization. The sample containers and any remaining 
labels are shredded and ground resulting in complete destruction of remaining labels the 
ground material is sent by rail car or tractor-trailer to various end users that melt and reform 
the material into useful products of their industry. The recycling facility employs a Code of 
Ethics in which all client names are confidential and are not divulged to any individual or 
corporation without written permission from the client. 

Laboratoty wastes are collected by waste stream in designated areas throughout the laboratoty. 
Waste streams are consolidated twice each week by the waste CD;Stodian and transferred to 
stream specific drums for disposal d1rough a permitted waste management contractor. Filled, 
consolidated drums are tested for hazardous characteristics and scheduJed for removal from 
the facility for appropriate disposal based on the laboratoty data. 

All solvent extracts and digestates are collected for disposal following the dilli:y-day holding 
period and drummed according to their specific waste stream category. Chlorinad:d solvent 
extracts are drummed as chlorinated wastes ~.e., Methylene Chloride). Non-chlorinated solvent 
extracts are drununed as non-chlorinated wastes (i.e., acetone, hexane, methanol, and mixed 
solvents). Digestates are collected for dispos~ following the thirty-day holding period and 
drummed as corrosive liquid containing metals. 

R2-0000711



.f.)'l 
•. ACCUTES-r;; 

Sectio!l 10.0: Laboraf01J' lnstrtltJlmtation e;,~ J..1eastrretJlmt Standards 
Page 42 of 106 

Re'l.oision Date: February 2011 
1.A.i10~A"Ttlll41!0. 

10.0 LABORATORY INSTRUMENTATION AND MEASUREMENT STANDARDS 

Requirement The laboratory has established procedures, which assure that instrumentation 
is performing to a pre-determined operational standard prior to the analysis of any samples. In 
general, these procedures follow the regulatory agency requirements established in 
promulgated methodology. The instrumentation selected to perform specified analysis are 
uniquely identified and capable of providing the method specified uncertainty of measurement 
needed. These procedures are documented and incmporated into the standard operating 
procedures for the method being executed. 

10.1 Mass Tuning- Mass Spectrometers. The mass spectrometer tune and sensitivity is 
monitored to assure that the instrument is assigning masses and mass abundances correctly and 
that the instrument has sufficient sensitivity to detect compounds at low concentrations. This 
is accomplished by analyzing a specific mass tuning compound at a fixed concentration. If the 
sensitivity is insufficient to detect the tuning compound, corrective action must be performed 
prior to the analysis of standards or samples. If the mass assignments or mass abundances do 
not meet criteria, corrective action must be performed prior to the analysis of standards or 
samples. 

10.2 Wavelength Verification - Spectrophotometers. Spectrophotometer detectors are checked 
on a regular schedule to verify proper response to the wavelength of light needed for the test 
in use. If the detector response does not meet specifications, corrective action (detector 
adjustment or replacement) is performed ptior to the analysis of standards or samples. 

10.3 Inter-element Interference Checks (Metals). Inductively Coupled Plasma Emission 
Spectrophotometers (ICP) are subject to a variety of spectral interferences, which can be 
mi11imized or eliminated by applying interfering element correction factors and background 
correction points. Interfering element correction factors are checked on a specified frequency 
through the analysis of check samples containing high levels of interfering elements. Analysis 
of single element interferant solutions is also conducted at a specified frequency. 

If the check indicates that the method criteria have not been achieved for any element in the 
check standard, the analysis is halted and data from the affected samples are not repmted. 
Sample analysis is resumed after corrective action has been performed and the correction 
factors have been re-calculated. 

New interfering element correction factors are calculated and applied whenever the checks 
indicate that the correction factors are no longer meeting criteria. At a minimum, correction 
factors are replaced once a year. 

Inductively Coupled Plasma- Mass Spectrometry (ICP-MS) also is subject to isobaric 
elemental and polyatomic ion interferences. These interferences are corrected through the use 
of calculations. The accuracy of corrections is dependent on the sample matrix and instrument 
conditions and is verified by quality CO?J.trol checks on individual runs. 
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10.4 Calibration and Calibration Verification. Many tests require calibration using a series of 
reference standards to establish the concentration range for performing quantitative analysis. 
Instrument calibration is performed using standards that are traceable to national standards. 
Method specific procedures for calibration are followed prior to any sample analysis. In 
general, if a reference method does not specify the number of calibration standards, the 
minimum number is two (one of which is at the reporting limit or limit of quantitation). 

Calibration is performed using a linear regression calculation or calibration factors calculated 
from the curve. The calibration must meet method specific criteria for linearity or precision. 
If the criteria are not achieved, corrective action (re-calibration or instrument maintenance) is 
performed. The instrument must be successfully calibrated before analysis of samples can be 
conducted. 

Initial calibration for metals analysis performed using inductively coupled plasma (ICP) 
employs the use of a single standard and a calibration blank to establish lineru_-ity. Inductively 
Coupled Plasma- Mass Spectrometry (ICP-MS) can be calibrated using either a two point or a 
multi-point calibration, as long as all quality control criteria for the analysis can be achieved. 
The calibration blank contains all reagents that are placed into the calibration standard with the 
exception of the target elements. Valid calibration blanks must not contain any target 
elements. 

Initial calibrations must be verified using a single concentration calibration standard from a 
second source (i.e. separate lot or different provider). The continuing validity of existing 
calibrations must be regularly verified using a single calibration standard. The response to the 
standard must meet pre-established criteria that indicate the initial calibration curve remains 
valid. If the criteria are not achieved corrective action (re-calibration) is performed before any 
additional samples may be analyzed. 

If continuing calibration verification results are outside established criteria, data associated with 
the verification may be fully useable under the following conditions: 

• \Xlhen the acceptance criteria for the continuing calibration verification are exceeded 
high, i.e., high bias, and there are associated samples that are non-detects, then those 
non-detects may be reported. 

• When the acceptance criteria for the continuing calibration verification are exceeded 
low, i.e., low bias, those sample results may be repmted if they exceed a maximum 
regulato1y lim.it/ decision level. 

Calibration verification is also performed whenever it appears that the analytical system is out 
of calibration or no longer meets the calibration requirements. It is also performed when the 
time period between calibration verifications has expired. 

Sample results are quantitated from the initial instrument calibration unless otherwise required 
by regulation, method, or program specific criteria. 
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10.5 Linear Rang-e Verification and Calibration (ICP & /CP /MS Metals). Linear range 
verification is performed for all ICP and ICP /MS instrumentation. The regulatory program or 
. analytical method specifies the verification frequency. A series of calibration standards are 
analyzed over a broad concentration range. The data from these analyses are used to 
determine the valid analytical range for the instrument. ICP instrument calibration .is routinely 
performed using a single standard at a concentration within the linear range and a blank. 

Some methods or analytical programs require a low concentration calibration check to verify 
that instrument sensitivity is sufficient to detect target elements at the repo1i:ing limit. The 
analytical method or regulatory program _defines the criteria used to evaluate the low 
concentration calibration check. If the low calibration check fails criteria, corrective action is 
performed and verified through reanalysis of the low concentration calibration check before 
continuing,\v.ith the field sample analysis .. ICP-MS instrument calibration is normally 
performed using multiple standards within the linear range and a blank, but may be done with 
a single standard at a concentration within the linear range and a blank. 

10.6 Retention Time Development and Verification (GC,l. Chromatographic retention time 
windows are developed for all analysis performed using gas chromatographs with conventional 
detectors. An initial experimental study is performed, which establishes the width of the 
retention window for each compound. The retention time width of the window defines the 
time ranges for elution of specified target analytes on the pr.inia1-y and confirmation columns. 
Retention time windows are established upon initial calibration, applying the retention time 
range from the initial study to each target compound. Retention times are regularly confirmed 
through the analysis of an authentic standard during calibration verification. If the target 
analytes do not elute within the defined range during calibration verification, the instrument 
must be recalibrated and new windows defined. New studies are performeq when major 
change~, such as column replacement are made to the chromatographic system. 

10.7 . Equipment List. See Appendix IV for a listing of all equipment used for measurement 
and/ or calibration in laboratory processes. 

R2-0000714



110 
iii ACCUTES-r:.: 

Section 11.0: Instrttf!Jellt AJainte!ltl!lce 
Page 45 of 107 

Revision Date: Febmru:y 2011 

11.0 INSTRUMENT MAINTENANCE 

Requirement. Documented procedures have been established for conducting equipment 
maintenance. The procedure includes maintenance schedules if required or documentation of 
daily maintenance activities. All instrument maintenance activities are documented in 
instrument specific logbooks. 

11.1 Routine. Dail_v Maintenance. Routine, daily maintenance is required on an instrument 
specific basis and is performed each time the instrument is used. Daily maintenance includes 
activities to insure a continuation of good analytical performance. This may include 
performance checks that indicate if non-routine maintenance is needed If performance 
checks indicate the need for higher level maintenance, the equipment is tal(en out of service 
until maintenance is performed. Analysis cannot be continued until all performance checks 
meet established criteria and a return to operational control has been demonstrated and 
docun1ented. The individual assigned to the instrument is responsible for daily maintenance. 

11.2 Non-routine Maintenance. Non-routine maintenance is initiated for catastrophic 
occurrences such as instrument failure. The need for non-routine maintenance is indicated by 
failures in general operating systems that result in an inability to conduct required performance 
checks or calibration. Equipment in this category is taken out of service, tagged accordingly 
and repaired before attempting further analysis. Before initiating repairs, all safety procedures 
for safe handling of equipment during maintenance, such as lock-out/tag-out are followed. 
Analysis is not resumed until the instrument meets all operational performance check criteria, 
is capable of being calibrated and a return to operational control has been demonstrated and 
documented.. Section supervisors are responsible for identifying non-routine maintenance 
episodes and initiating repair activities to bring the equipment on-line. This may include 
initiating telephone calls to maintenance contractors if necessary. They are responsible for 
documenting all details related to the occurrence and repair. 

11.3 Scheduled Maintenance. Modern laboratory instrumentation rarely requires regular 
preventative maintenance. If required, the equipment is placed on a schedule, which dictates 
when maintenance is needed. Examples include annual balance calibration by an independent 
provider or ICP preventative maintenance performed by the instrument manufacturer. Section 
supervisors are responsible for initiating scheduled maintenance on equipment in this category . 
. Scheduled maintenance is documented using routine documentation practices. 

11.4 Maintenance Documentation. Routine and non-routine maintenance activities are 
docun1ented. in logbooks assigned to instruments and equipment used for analytical 
measurements. The logbooks contain preprinted fo11ns .• which specifY the required 
maintenance activities. The analyst or supervisor performing or jnitiating the maintenance 
activity is required to check the activity upon its completion and initial the form. This includes 
documenting that the instrument has been returned to operational control following the 
completion of the activity. Non-routine maintenance (repairs, upgtades) is documented on the 
back page of the service log. 
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12.0 . QUALITY CONTROL PARAMETERS, PROCEDURES, AND CORRECTIVE 
ACTION 

Requirement All procedures used for test methods incorporate quality control panmeters to 
monitor elements that are critical to method perfom1ance. Each quality parameter includes 
acceptance criteria that have been established by regulatory agencies for the methods in use. 
Criteria may also be established through client dictates or through the accumulation and 
statistical evaluation of internal performance data. Data obtained for these parameters during 
routine analysis must be evaluated by the analyst, and compared to the method criteria in use. 
If the criteria are not achieved, the procedures must specify corrective action and 
conformation of control before proceeding with ~ample analysis. QC parameters, procedures, 
and corrective action must be documented within the standard operating procedures for each 
method. In the absence of client specific objectives the laboratory must define qualitative 
objectives for completeness and representativeness of data. 

12.1 Procedure. Bench analysts are responsible for methodological quality control and sample 
specific quality control. Each method specifies the control parameters to be employed for the 
method in use and the specific procedures for incorporating them into the analysis. These 
control parameters are analyzed and evaluated with every designated san1ple group (batch). 

The data from each parameter provides the analyst with critical decision making information 
on method performance. The information is used to determine if corrective action is needed 
to bring the method or the analysis of a speciHc sample into compliance. These evaluations 
are conducted throughout the course of the analysis. Each control paran1eter is indicative of a 
critical control feature. Failure of a methodological control parameter is indicative of either 
instrument or batch failure. Failure qf a sample control parameter is indicative of control 
difficulties with a speciHc sample or samples. 

Sample Batch. All samples analyzed in the laboratory are assigned to a designated san1ple 
batch, which contains all required quality control samples and a defined maximum number of 

·field samples that are prepared and/or analyzed.over a defined time period. The maximum 
·number of Held samples in the batch is 20. Accutest has incorporated the NELAP hatching 
policy as the sample-batching standard. This policy incorporates the requirement for blanks 
and spiked blanks as a time based function as defined by NELAP. Accordingly, the speciHed 
time period for a sample batch is 24 hours. Matrix spike/ matrix spike duplicate, matrix spikes 
and duplicates are defined as sample frequency based functions and may be ·applied to several 
batches ·until the frequency requirement has been reached. A matrix spike/ matrix spike 
duplicate, matrix spikes and/ or duplicate is required every 20 samples. 

Client criteria that defines a batch as a time based function which includes a matrix 
spike/ matrix spike duplicates as a contractual specification will be honored. The typical batch 
contains a blank and a laboratory control sample (LCS or spiked blank). Batch documentation 
includes lot specifications for all reagents and standards used during preparation of the batch. 

12.2 Methodological Control Parameters and Corrective Action. Prior to the analysis of field 
samples the analyst must determine that the method is functioriing properly. Specific control 
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parameters indicate whether critical processes meet specified requirements before continuing 
with the analysis. Method specific control parameters must meet criteria before sample analysis 
can be conducted. Each of these parameters is related to processes that are under the control 
of the laboratory and can be adjusted if out of control. 

· Method Blank. A method blank is analyzed during the analysis of any field sample. The 
method blank is defined as a sample. It contains the same standards (internal standards, 
surrogates, matrix modifiers, etc.) and reagents that are added to the field sample during 

. analysis, with the exception of the sample itself. If the method blank contains target analytes(s) 
at concentrations that exceed method detection linut concentrations (organics) or reporting 
limit concentrations (inorganics), the source of contamination is investigated and eliminated 
before proceeding with sample analysis. Target analyte(s) in method blanks at concentrations 
no greater than one-half of the reporting limit concentrations (metals) may be requested on a 
client or project specific basis. Systematic contamination is documented for correctivre action 
and resolvred following the established corrective action procedures. 

Laboratory Control Samples (LCS or Spiked Blanks). A laboratory control sample (spiked 
blank or commercially prepared performance evaluation sample) is analyzed along with field 
san1ples to demonstrate that method accuracy is within acceptable linuts. These spike 
solutions may be from different sources than the sources of the solutions used for method 
calibration depending upon the method requirements. All target components are included in 
the spike mixture over a two year period. The performance limits are detived from published 
method specifications or from statistical data generated from the analysis of laboratory method 
performance samples. Spiked blanks are blank matrices (reagent water or clean sand) spiked 
with target parameters and analyzed using the same methods used for samples. Accuracy data 
is compared to laboratory derived limits to detern1ine if the method is in control. Laboratory 
control samples (LCS) are commercially prepared spiked sam.ples in an inert matrix. 
Performance criteria for recovrery of spiked analytes are pre-established by the commercial 
entity preparing the sample. The sample is analyzed in the laboratory as an external reference. 

Accuracy data is compared to the applicable performance linuts. If the spike accuracy exceeds 
the performance limits, correctivre action, as specified in the SOP for the method is performed 
and verified before continuing with a field sample analysis. In smne cases, decisions are made 
to continue with sa11.1.ple analysis if performance limits are exceeded, provided the unacceptable 
restllt has no negative impact on the san1.ple data. 

Blanks and spikes are routinely evaluated before samples are analyzed. However, in situations 
where sample analysis is performed using an autosampler, they may be evaluated after sample 
analysis has occurred. If the blanks and spikes do not meet ctiteria, sample analysis is repeated. 

Proficiency Testing. Proficiency test samples (PTs) are single or double blind spikes, 
introduced to the laboratory to assess method performance. PTs may be introduced as double 
blinds submitted by commercial clients, single or double blinds from regulatory agencies, or 
internal blinds submitted by the QA group. 
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A minimum of two single blind studies must be performed each year for every parameter in 
aqueous and solid matrices for each field of testing for which the laboratory maintains 
accreditation. Proficiency samples must be purchased as blinds from an A2LA accredited 
vendor. Data from these studies are provided to the laboratory by the vendor and reported to 
accrediting agencies. If unsatisfactoty performance is noted, con:ective action is perfom1ed to 
identify and eliminate any sources of error. A new single blind must be analyzed if required to 
demonstrate continuing proficiency. 

PT samples perfon11ed for accrediting agencies or clients,·which do not meet performance 
specifications, require a written summary that documents the corrective action investigation, 
findings, and corrective action implementation. A copy of this summary shall be submitted to 
the NELAC Prin1ary Accrediting Authority, NJDEP Office of Quality Assurance for review. 

Single or double blind proficiency test samples may be employed for self-evaluation purposes. 
Data from these analyses are compared to established performance limits. If the data does not 
meet performance specifications, the system is evaluated for sources of acute or systematic 
error. If required, corrective action is performed and verified before initiating or continuing 
sample analysis. 

·Trend Analysis for Control Parameters. TI1e quality assurance staff is responsible for 
continuous analytical improvement through quality control data trend ·analysis. Accuracy data 
for spiked parameters in the spiked blank are statistically evaluated daily for trends indicative of 
systematic problems. Data from LCS parameters and surrogates are pooled on a method, 
matrix, and instrument basis. This data is evaluated by comparison to existing control and 
warning limits. Trend analysis is performed automatically as follows: 

.. Any point outside the control limit 

.. Any three consecutive points between the warning and control limits 

.. Any eight consecutive points on the same side of the mean. 

.. Any six consecutive points increasing or decreasing 

The results of the trend analysis are transmitted as .PDF files for supervisory evaluation prior 
to sample analysis. Trends that indicate the potential loss of statistical control are further 
evaluated to determine the in1pact on dat-a quality and to determine if corrective action is 
necessary. If corrective action is indicated, the supervisor informs the analysts of the 
corrective actions to be performed. Return to control is demonstrated before analysis resumes. 

12.3 Sample Control Parameters and Corrective Action. The analysis of samples can be 
initiated following a successful demonstration that the method is operating \vithin established 
controls. Addition~ controls are incorporated into the analysis of each sample to determine if 
the method is functioning within established specifications for each individual sample. Sample 
QC data is evaluated and compared to established performance criteria. If the criteria are not 
achieved the method or the SOP specifies the corrective action required to continue sample 
analysis. In many cases, failure to meet QC criteria is a function of sample matri..x and cannot 
be remedied. Each paran1eter is designed to provide quality feedback on a. defined aspect of 
the sampling and analysis episode. 
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Duplicates. Duplicate sample analysis is used to measure analytical precision. This can also 
be equated to laboratory precision for homogenous samples. Precision criteria are method 
dependent. If precision criteria are not achieved, corrective action or additional action may be 
required. Recommended action must be completed before ~ample data can be reported. 

Laboratory Spikes & Spiked Duplicates. Spikes and spiked duplicates are used to measure 
analytical precision and accuracy for the sample matti.'<:. selected. Precision and accuracy criteria 
are method dependent. If precision and accuracy criteria are not achieved, corrective action or 
additional action may be required. Recommended action must be completed before repot-cing 
sample data. All target components are included in the spike mixture over a two year period. 

Serial Dilution (Metals). Serial dilutions of metals samples are analyzed to determine if 
analytical matrix effects may have impacted the reported data. If the value of the serially 
diluted samples does not agree with the undiluted value within a method-specified range, the 
sample matrix may be causing interferences, which may lead to either a high or low bias. If the 
setial dilution ctitetion is not achieved, it must be flagged to indicate possible bias from matrix 
effects. 

Post Digestion Spikes. Digested san1ples are spiked and analyzed to de~ermine if matrix 
interferences are biasing the results when the pre-digestion spike (matrix spike) recovery falls 
outside the control limits. It may also be used to detemune potential intetferences pet client's 
specification. The sample is spiked at the concentration specified in the method SOP. No 
action is necessary if the post digestion spike is outside of the method criteria, unless a 
preparation ptoblem is suspected with the spike, in which case the post digestion spike should 
be te-prepared and reanalyzed. 

Surrogate Spikes (Organics). Surrogate spikes are organic compounds that are similar in 
behavior to the target analytes but unlikely to be found in nature. They are added to all quality 
control and field samples to measure method performance for each individual sample. 
Surrogate accuracy limits are derived ftom published method specifications or from the 
statistical evaluation of laboratory generated surrogate accuracy data. Accuracy data is 
compared to the applicable performance limits. If the surrogate accuracy exceeds performance 
limits, corrective action, as specified in the method or SOP is performed before sample data 
can be repo11:ed. 

Internal Standards (Organic Methods). Internal standards are retention time and 
instrument response markers added to every sample to be used as references for quantitation. 
Their response is compared to reference standards and used to evaluate instmment sensitivity 
on a sample specific basis. Internal standatd retention time is also compared to reference 
standards to assure that target analytes are capable of being located by their individual relative 
retention time. 

If internal standard response criteria are not achieved, corrective action or additional action 
may be required. The recommended action must be completed before sample data can be 
reported. 
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If the internal standard retention time ctiteria are not achieved corrective action or additional 
action may be required. This may include re-calibration and re-analysis. Additional action 
must be completed before sample data is reported. 

Internal Standards (ICP and ICP /MS Metals). Internal standards are used on ICP 
instruments to compensate for variations in response caused by differences in sample matrices. 
:Multiple internal standards are used for each sample on ICP /MS instruments to compensate 
for vatiations in response caused by differences in sample matrices. This adjustment is 
performed automatically duting sample analysis. The internal standard response of replicated 
sample analysis is monitored to detect potential analytical problems. If analytical problems are 
suspected, then the field samples may be reanalyzed or reanalyzed upon dilution to minimize 
the interferences. A different internal standard may be employed for quantitation in situations 
where the field sample contains the element typically used as the internal standard. 

12.4 LaboratoryDerived Quality Control Criteria. Control ctiteria for in-house methods and 
client specific modifications that exceed the scope of published methodology are defined and 
documented prior to the use of the method. The Quality Assurance Director is responsible for 
identifying additional control criteria needs. Control parameters and criteria, based on best 
technical judgtnent are established using input provided by the operations staff. These control 
parameters and criteria are documented and incorporated into the method. 

The laboratory-derived criteria are eyaluated for technical soundness on spiked san1.ples prior 
to the use of the method on field samples. The technical evaluation is documented and 
archived by the Quality Assurance Staff. 

When sufficient data from the laboratory developed control parameter is accumulated, the data 
is statistically processed and the experimentally derived control limits are incorporated into the 
method. 

12.5 Bench Review & Corrective Action. The bench chemists are responsible for all QC 
parameters. Before proceeding with sample analysis, they are required to successfully meet all 
instrumental QC criteria. They have the authority to perform any necessary corrective action 
before proceeding with sample analysis. Their authority includes the responsibility for assuring 
that departures from documented policies and procedures do not occur. 

The bench chemists are also responsible for all sample QC parameters. If the sample QC 
criteria are not achieved, they are authotized and required to perform the method specified 
corrective action before 1:eporting sample data. 

12.6 Data Qualifiers. An alpha character coding system is employed for defining use limitations 
for reported data. These limitations ar~ applied to analytical data by the analyst to clarify the 
usefulness of the reported data for data user. Common data qualifiers and their definitions are 
as follows: · · 

Organics. 
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J: Indic~tes an estimated value. Applied to calculated concentrations for tentatively identified 
compounds and qualitatively identified compounds whose concentration is below the reporting 
limit, but above the l\IDL. 

N: Indicates qualitative evidence of a tentatively identified compound whose identification is 
based on a mass spectral library search and is applied to all TIC results. 

C: Applied to pesticide data that has been qualitatively confirmed by GC/MS. 

B: Used for analytes detected in the san1ple and its associated method blank. 

E: Applied to compounds whose concentration exceeds the upper limit of the calibration range. 

Metals and Inorganics. 

B: Applied if the reported concentration value was less than d1.e reporting limit but greater than 
thel\IDL. 

U: Applied if the reading is less d1.an the 1IDL (or IDL ifiDL reporting is being used). 

E: Estimated concentration caused by the presence of interferences, nonnally applied when d1.e 
serial dilution is out. 

N: Spike sample recovery not within control limits. 

*· Duplic~te or matrix spike duplicate analysis not widlin control limits. 

12.7 QA Monitoring. The QA staff conducts a spot review of completed data packages prior to 
client release for specified projects. This review includes an exanlination of QC data for 
compliance and trends indicative of systematic difficulties. If non-conformances are detected, 
the QA staff places an immediate stop on the release of the data and initiates co11:ective action 
to rectify the situation. The data package is released when the package becomes compliant 
with all quality requirements. If compliance is not possible, the data is qualified and an 
appropriate case narrative is generated for inclusion in the data package. 

If the review reveals trends indicative of systematic problems, QA initiates an investigation to 
deternline the cause. If process defects are detected, a corrective action is in1plemented and 
monitored for effectiveness. 

Performance Limits. The Quality Assurance Director is responsible for compilation and 
maintenance of all precision and accuracy data used for performance limits. Quality control 
data for all test methods are accumulated and stored in the laboratory information 
management system (LIMS). Parameter specific QC data is extracted annually and statically 
processed to develop laboratory specific warning limits and control limits. The new limits are 
reviewed and approved by the supervisory staff prior to their use for data assessment. The 
new limits are used to evaluate QC data for compliance with method requirements for a period 
of one year. Laboratory generated limits appear on all data reports. 
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Data Package Review. Accutest employs multiple levels of data review to assure that 
reported data has satisfied all quality control criteria and that client specifications and 
requirements have been met. Each production departtnent has developed specific data review 
procedures, which must be completed before data is released to the client. 

Analytical Review. The analyst conducts the primary review of all data. This review begins 
with a check of all instrument and method quality control and progresses through sample 
quality control, concluding wirl1 a check to assure that d1e client's requirements have been 
executed. Analyst checks focus on a review of qualitative dete!ininations and checks of 
precision and accuracy data to verify that existing laboratory criteria have been achieved. 
Checks at this level may include comparisons with project specific criteria if applicable. The 
analyst has the authority and responsibility to perform cotrective action for any o].lt-of-control 
parameter or nonconformance at this stage of review. 

Analysts who have met the qualification criteria for the med1od in use perform secondary, peer 
level data reviews. Analyst qualification requirements include a valid demonstration of 
capability and demonstrated understanding of the method SOP. Section supervisors may 
perform seconda1y review in-lieu of a peer review. Supervisors review 100% of d1e data 
produced by their department. It includes a check of all manual calculations; an accuracy 
check of manually transcribed data from bench sheets to the LIMS, a check of calibration and 
continuing calibration, all QC criteria and a comparison of the data package to client specified 
requirements. Also included are checks to assure the appropriate methodology was applied 
and that all anomalous information was properly flagged for cotntriunication in the case 
narrative. Supe.tvisors have the authority to reject data and initiate re-analysis, corrective 
action, or reprocessing. 

All laboratory data requiring manual entry into LIMS system is double-checked by the analysts 
performing initial data entry and the section supervisor. Verification of supervisory review is 
indicated on the raw data summary by the supervisor's initials and date. 

Electronic data that is manually edited at the· bench by the primary analyst is automatically 
flagged by the instrument data system indicating an override by the analyst. All manual 
overrides must be verified and approved by a supervisor who initials and dates all manual 
changes .. 

Hard copies of manually integrated chromatographic peaks are printed that clearly depict the 
manually drawn baseline. The hard copy is reviewed and approved by the section supetvisor 
(initialed and dated) and included in the data package of all fqll tier reports or the archived 
batch records of commetcial report packages. 

Edits to electronic data that have already been committed to the LIMS database are controlled 
through the use of the Master Edit function in LIMS. Permission to access this program is 
limited to those approved by the upper levels of laboratory management and is controlled by 
the Information Technology staff. A GALP electronic audit record trail is maintained fot all 
changes that are made and is automatically appended to the record. 
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The group manager performs a tertiru:y teview on a spot check basis. This review includes an 
evaluation of QC data against acceptance criteria and a check of the data package contents to 
assure that all analytical requirements and specifications were executed. 

Report Generation Review. ·Tbe report generation group reviews all data and supporting 
information delivered by the laboratory for completeness and compliance with client 
specifications. Missing deliverables are identified and obtained from the laboratory. The 
group also reviews the completed package to verify that the delivered product complies with all 
client specifications. Non-analytical defects are corrected before the package is sent to the 
client. 

Project Management/ Quality Control Review. Spot-check data package reviews are 
performed by the project management staff. Project management re·views focus on project 
specifications. If the project manager identifies defects in the product prior to release, he 
initiates immediate corrective action to rectify rl1e situation. 

The QA staff perfom1s a post-delivery check of completed data packages to verify 
completeness and compliance with established quality control procedures. Approximately 10% 
of Full-Deliverables data packages are reviewed. A formal checklist is used to assess data 
report completenes·s and accuracy. Detected deficiencies are documented on the checklist and 
corrective actions initiated as necessary. Data review checklists are electronic documents, 
which are archived in the QA Directory of the net\vo.rk server. 

The QA review focuses on all elements of the deliverable including the client's specifications 
and requirements, analytical quality control, sample custody documentation and sample 
identification. QA reviews at tbis step in the production process are geared towards systematic 
process defects, which require procedural changes to effect a corrective action. However, if 
defects are identified that have an adverse affect on data, the client is immediately infonned 
following standard notification procedures. QA data review is not used in lieu of a peer level 
review or a supervisory review. 

Data Reporting. Analytical data is released to clients following a secondary review by the 
group supervisor. Data release at tbis stage of the process is limited to electronic information, 
which is released to clients through a secure, encrypted, password protected, Internet 
connection. Hard copy support data is compiled by the report generation group and 
assembled into the final report. The report is sent to the client following reviews by rl1e report 
generation staff. 

All data reports include specified information, which is required to identify the report and its 
contents. This information includes a title, name and address of the laboratory, a wuque 
repo1i: number, total number of pages in the report, clients name and address, analytical 
method identification, arriving srunple condition, sru11ple and analysis dates, test results with 
units of measurement, authorized signature of data release, statement of applicability, report 
reproduction restrictions and NELAC requirements certification. Data reports for the 
Department of Defense ELAP also include the tin1e of preparation and analysis. 
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12.9 Electronic Data Reduction. Raw data from sample analysis is entered into the laboratoty 
information management system (LIMS) using automated processes or manual entry. Final 
data processing is performed by the LIMS using procedures .developed by the Company. 

All LIMS programs are tested and validated prior to use to assure that they consistently 
produce correct results. The Information Technology Staff performs software validation 
testing. The testing procedures are documented in an SOP. Software programs are not 
approved for use until they have demonstrated that they are capable of performing the 
required calculations. 

12.10 Rep1·esentativeness. Data representativeness is based on the premise that qualitative and 
quantitative infom;tation developed for field samples is characteristic of the sample that was 
collected by the client and analyzed in the laboratoty. The laboratoty objective for 
representativeness defines data. as representative if the criteria. for all quality. parameters 
associated with the analysis of the sample are achieved. 

12.11 Comparability. Analytical data. is defined as comparable when data. from a sample set 
analyzed by the laboratory is representatively equivalent to other sample sets analyzed 
separately regardless of the analytical logistics. T~e labora.toty will achieve 100% comparability 
for all sample data. which meets the criteria. for the quality parameters associated with its 
analysis using the method requested by the client. 
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13.0 CORRECTIVE ACTION SYSTEM 

Requirement. The laboratory employs polices and procedures for correcting defective 
processes, systematic errors, and quality defects enabling the staff to systematically improve 
product quality. The system includes procedures for communicating items requiring corrective 
action to responsible individuals, corrective action tracking procedures, corrective action 
doctunentation, monitoring of effectiveness, and reports to management. The system is fully 
documented in a standard operating procedure. Individual corrective actions and responses 
are documented in a dedicated database. 

13.1 Procedure. Cotrectiye action is the step that follows the identification of a process defect. 
The type of defect determines the level of documentation, communication, and training 
necessary to prevent re-occurrence of the defect or non-conformance. The formal system is 
maintained by the quality assurance department. Operations management is responsible for 
working within the system to resolve identified deficiencies. 

Routine Corrective Action. Routine corrective action is defined as the procedures used to 
return out of control analytical systems back to control. This leYel of correctiye action applies 
to all analytical quality control parameters or analytical system specifications. 

Bench analysts have full responsibility and authority for perfomnng routine corrective action. 
The resolution of defects at this leyel does not require a procedural change or staff re-training. 
The analyst is free to continue work once corrective action is complete and the analytical 
system has been returned to control. Documentation of routine corrective actions is limited to 
logbook comments for the analysis being perfmmed. 

Process Changes. Co.i:rectiye actions in this category require procedural modifications. They 
may be the result of systematic defects identified during audits, the investigation of client 
inquiries, failed proficiency tests, product defects identified during data review, or method 
updates. Resolution of defects of this magnitude requires fom1al identification of the defect, 
deyelopment and documentation of a correctiYe action plan, and staff training to communicate 
the procedural change. 

Technical Corrective Action. Technical corrective action encompasses routine corrective 
action performed by bench analysts for out of control systems and corrective actions 
performed for data produced using out of control systems. Technical correctiye action for 
routine situations is conducted using the procedures detailed above. 

Non-routine corrective actions apply to situations where the bench analysts failed to perform 
routine correctiye action before continuing analysis. Supervisors and Department Managers 
perform corrective action in these situations. Documentation of all non-routine corrective 
actions is performed using the corrective action system. 

Sample re-analysis is conducted if sufficient sample and holding time remain to repeat the 
analysis using an in-control system. If insufficient sample or holding time remains, the data is 
processed and qualifiers applied that describe the out of control situation. The occurrence is 
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further documented in the case narrative and in the corrective action response. The corrective 
action must include provisions for retraining the analysts who failed to perform routine 
corrective action. 

13.2 Documentation & Conzmunication. Routine corrective actions are documented as part of 
the analytical record. Notations are made in the comments section of the analytical chronicle 
or data sheet detailing the nonconformance and corrective action. Continuation of the analysis 
indicates that retw.n to control was successful. 

Corrective actions for process changes are documented, tracked and monitored for 
effectiveness. Supervisors or seruor staff members may initiate corrective actions by 
generating a corrective action using the corrective action database application. 

The corrective action database is an Access application. The initiator generates the corrective 
action investigation form, which is documented, tracked, distributed to responsible parties and 
archived through the application. The application assigns a tracking number, initiation data and 
due date to each action and copies the corrective action-form to the database. E-mail message 
containing the form is automatically distributed to the responsible parties for resolution. 

The responsible party identifies the root cause of the defect, initiates the immediate fix and 
develops and implements the procedural change. Existing documentation such as SOPs are· 
edited to reflect the change. The affected staff is infom1.ed of the procedural change through a 
formal training session. The training is documented and copies are placed into individual 
training files. The corrective action form is completed by the responsible party and returned to 
the QA staff via e-mail using the database application. 

Initial and completed ·corrective action forms are maintained in the corrective action database. 
This entire database is backed up and archived daily. The corrective action tracking form is 
maintained as an active report in the database. 

Monitoring. The QA Staff monitors the implemented corrective action until it is evident that 
the action has been effective and the defect has been eliminated. The corrective action 
database is updated by QA to reflect closure of the corrective action. The QA staff assigns an 
error code to the corrective action for classification of the type of errors being committed. 
Additional monitoring of the corrective action is conducted during routine laboratory audits. 

Additional monitoring of the corrective action is conducted by adding the corrective action to 
a verification list by the QA staff at closure. Verification is performed by the QA Staff to 
assure that the corrective action has remained in effect is scheduled for six (6) months from 
the initial closure date. · 

If QA determines that the corrective action response has riot effectively remedied the 
deficiency, the process continues with a re-initiation of the corrective action. Corrective action 
continues until the defect is eliminated. If another procedural change is required, it is treated 
as a new corrective action, which is documented and monitored using established procedures. 
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Client Notification. Defective processes, systematic errors, and quality defects, detected 
during routine audits may have negative impacts on data quality. In some cases, data that has 
been released to clients may be affected. If defective data has been released for use,.Accutest 
will notify the affected clients of the defect and provide specific details regarding the 
magnitude of the impact to their data. 
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14.0 PROCEDURES FOR EXECUTING CLIENT SPECIFICATIONS 

Requirement. Systenis have been established for evaluating and processing client 
specifications for routine and non-routine analytical services. The systems enable the client 
services staff to identify, evaluate, and document the requested specifications to determine if 
adequate resources are available to perform the analysis. The system includes procedures for 
communicating the specifications to the laboratory staff for execution and procedures for 
verifying the specifications have been executed. 

14.1 Client Specific Requirements. The project manager is the primary contact for clients 
requesting laboratory services. Client specifications are communicated using several 

· mechanisms. The primary sources of information are the client's quality assurance project 
plan (QAPjP) and the analytical services contract both of which detail the analytical, quality 
control and data reporting specifications for the project. In the absence of a QAPjP, projects 
specifications can also be communicated using contracts, letters of authorization, or letters of 
agreement, which may be limited to a brief discussion of the analytical requirements and the 
terms and conditions for the work. These documents may also include pricing information, 
liabilities and scope of work, in addition to the analytical requirements. QAPjPs include 
detailed analytical requirements and data quality objectives, which supersede those found in the 
referenced methods. This information is essential to successful project completion. 

The client se1-vi.ces staff provides additional assistance to clients who are unsure of the 
specifications they need to execute the sampling and analysis requirements of their project. 
They provide additional support to clients who require assistance in results interpretation as 
needed, provided they possess the expertise required to render an opinion. 

The project manager is responsible for obtaining project documents, which specify the 
analytical requirements. Following project management review, copies are distributed to the 
QA Director and the appropriate departmental managers for review and conunent. The 
original QAPjP is filed in a secure location. 

14.2 Requirements for Non-Standard Analytical Specifications. Client requirements that 
specify departures from documented policies, procedures, or standard specifications must be 
submitted to Accutest in writing. These requirements are reviewed an<?. approved by the 
technical staff before the project is accepted. Once accepted, the non-standard requirements 
become illlalytical specifications, which follow the routine procedure for communicating client 
specifications. Departures from documented policies, procedures, or standard specifications 
that do not follow this procedure are not permitted. 

14.3 Ev"aluation of Resources. A resource evaluation is completed prior to accepting projects 
submitted by clients. The evaluation is initiated by the client set-vices staff who prepares a brief 
synopsis that includes the logistical requirements of the project. Logistical specifications for 

. new projects are summarized in writing for evaluation by the affected departments. The 
specifications are evaluated by the department manager from a scheduling and hardware 
resources perspective. The project is not accepted unless the department managers have the 
necessary resources to execute the project according to client specifications. 
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.14.4 Documentation. New projects are initiated using a project set up form, which is completed 
prior to the start of the project. Tbis form details all of the information needed to correctly 
enter the specifications for each client sample into the laboratory info11.nation management 
system (LIMS). The form includes data reporting requirements, billing information, data 
turnaround times, QA level, state of origin, and comments for detailing project specific 
requirements. The project manager is responsible for obtaining this information from the 
client and completing the form prior to sample arrival and login. 

Sample receipt triggers project creation and the login process. The information on the set-up 
form is entered into the LIMS immediately prior to logging in the first sample. The set up 
form may be accmnpanied by a quotation, which details the analytical product codes and 
sample matrices. These details are also entered into the LIMS during login. 

Special information is distributed to the laboratory supervisors and login department in 
electronic or hardcopy format upon project setup. All, project specific information is retained 
by the project manager in a secure file. The project manager maintains a personal telephone 
log, which details conversations with the client regarding the project. 

Department managers prepare summaq sheets that detail client specific analytical 
requirements for each test. Bench analysts use tl1ese sheets to obtain information regarding 
client specific analytical requirements before analyzing samples. A progran1 code is 
established for each client tl1at links the client specifications to a client project. This code is 
attached to a project by the project manager at login and listed on the work list for each work ' 
group conducting analysis for clients with standing requirements. 

14.5 Communication. A pre-project meeting is held between client services and the operations 
managers to discuss the specifications described in the QAPjP, contract and/ or related 
documents. Project logistics are discussed and finalized and procedures are developed to 
assure proper execution of the client's analytical specifications and requirements. Questions, 
raised in the review meeting, are discussed with the client for resolution. Exceptions to any 
requirements, if accepted by the client, are documented and incorporated into the QAPjP or 
project documentation records. 

Non-standard specifications for individual clients are documented in the LIMS at the client 
accotmt level or program level. Simple specifications are docmnented as comments for each 
project. Once entered into tl1e LIMS, tl1ese specifications become memorialized for all 
projects related to the client account. Complex specifications are assigned program codes that 
link the specification to detailed analytical specifications. 

Upon sample arrival, these specifications are accessed through a tenninal or printed as a hard 
copy and stored in a binder for individuals who require access to the specification. 
Specifications that are not entered into the LIMS are prohibited unless docm11ented in an 
interdepru:tJ.nentalmemo, which clearly identifies the project, client and effective duration of 
the specification. 
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14.6 Operational Execution. A work schedule is prepared for each analytical department on a 
daily basis. Analytical specifications or program codes from recently arrived samples have now 
been entered into the LIMS database. The database is sorted by analytical due date and 

. holding time, into product specific groups. Samples are scheduled for analysis by due date and 
holding time. The; completed schedule, which is now defined as a work list, is printed. The list 
contains the client requested product codes, program codes and specifications required for the 
selected sample(s). Special requirements are communicated to the analyst using the comments 
section or relayed through verbal instnictions provided by tl1e supervisor. The bench analyst 
assumes full responsibility for performing the analysis according to the specifications printed 
on the work sheet. 

14.7 Verification. Prior to the release of data to the client, laboratory section managers and the 
report generation staff review the report and compare the completed product tq the client 
specifi.catiorJ.S documentation to assure that all requirements have been met. Project managers 
perform a spot check of projects with unique requirements to assure that the work was 
executed according to specifications. 
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15.0 CLIENT COMPLAINT RESOLUTION PROCEDURE 

Requirement The laboratory follows a formal system for managillg and reconciling client 
complaints. The system includes procedures for documenting the complaint and 
communicating it to the appropriate department for resolution. The system also includes a 
quality assurance evaluation to determine if the complaint is related to systematic defects 
requiring corrective action and process changes. 

15.1 Procedure. Client complaints are communicated to client services representatives, quality 
assurance staff, or senior management staff for resolution. The individual receiving the 
complaint retains the responsibility for documentation and communicating the nature of the 
complaint to the responsible department(s) for resolution. The responsible party addresses 
the complaint. The resolution is communicated to quality assurance (QA) and the origillator 
for communication to the client. QA reviews the complaint and resolution to determine if 
systematic defects exist. If systematic defects are present, QA initiates a corrective action for 
the responsible party who develops and :implements a response that eliminates the defect. If 
systematic defects are not present and the resolution is satisfact01y, the QA Staff will close the 
complaint/inquiiy with a no further action is necessary tag. 

15.2 Documentation. Client's complaints are documented by the individual receiving the 
complaint using the Data Que1y and Cotrective Action Inquiry Process. This process 
generates an E-Mail message that contains detailed information essential to the complaint 
resolution. A record of the telephone conversation is maintained by client services. The 
message is distributed to the QA staff and the party bearing responsibility for resolution by E­
Mail. The complaint resolution is documented on the message by the responsible party and 
returned to the originator. A copy is sent to QA for review and database archiving. 

15.3 Corrective Action. Responses to data queries are required from the responsible party. At a 
minimum, the response addresses the query and provides an explanation to the complaint. 
Formal corrective action may focus on the single issue expressed in the complaint. Corrective 
action may include reprocessing of data, editing of the initial report, and re-issue to the client. 
If the QA review indicates a systematic etror, process modification is required. The defective 
process at the root of the complaint is changed. SOPs are either created or modified to reflect 
the change. The party responsible for the process in.1.plements process changes. 

15.4 QA Monitoring. Process changes, implemented to resolve systematic defects, are monitored 
for effectiveness by QA. If monitoring indicates that the process change has not resolved the 
defect, QA works with the department management to develop and implement an effective 
process. If monitoring indicates that the defect has been.resolved, monitoring is slowly 

. discontinued and the corrective action is closed. Continued monitoring is incorporated as an 
element of the annual system audit. 
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Requirement: Policies and procedures have been developed and implemented that describe 
the procedw.:es employed by the laboratory when any aspect of sample analysis or data 
reporting do not conform to established procedw.:es or client specifications. These procedures 
include steps to ensure that process defects are corrected and affected work is evaluated to 
assess its impact to the client . 

. Procedm·e. Nonconforming product is identified through routine internal review and audit 
practices or through client inquiry. The individuals who identify the nonconformance or 
receiving a nonconformance inquh-y immediately inform the Laboratot-y Director and the 
Quality Assurance Director. The Laboratory Director initiates an evaluation of the 
nonconformance through the Quality Assurance Department and takes full responsibility for 
managing the process and identifying the course of action to take, initiating corrective action 
and mitigating the impact of the nonconformance to the client. 

16.1 CorrectiTre Action. The outcome of the evaluation dictates the course of action. This 
includes client notification when the quality of data reported has been impacted and may also 
include corrective action if applicable. Immediate corrective action is performed using the 
procedures specified in Accut~st SOP EQA011. However, additional action may be required 
including cessation of analysis and withholding and or· recalling data reports. If the evaluation 
indicates that nonconforming data may have been issued to clients; the .client is immediately 
notified and data may be recalled following the procedures specified in SOP EQAO 11. If work 
has been stopped because of a nonconformance, the Laboratory Director is the only individual 
authorized to direct a resumption of analysis. 

Nonconformances caused by systematic process defects require retraining of the personnel 
involved as an element of the corrective action solution. 
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17.0 CONFIDENTIALITY PROTECTION PROCEDURES 

Requirements: Policies and procedures have been developed to protect client data from 
release to unauthorized parties or accidental release of database .information through accidental 
electronic transmission or illegal intrusion. These policies have been communicated to clients 
and staff. Electronic systems are regularly evaluated for effecthreness. 

17.1 Client Anonymity. Information related to the Company's clients is granted to employees on 
a "need to know" basis. An individual's position within the organization defines his "need to 
know''. Individuals with "need to know'' status are given password access to systems that 
contain client identity information and access to documents and document storage areas 
containing client reports and information. Access to client information by individuals outside 
of the Company is limited to the client and individuals authorized by the client. 

Individuals outside of the Company may obtain client information through subpoena issued by 
a court of valid jurisdiction. Clients are informed when subpoenas are received ordering the 
release of their information. 

Client information may be released directly to regulatory agencies without receiving client 
authorization under specified circumstances. These circumstances require tl1at the regulatory 
agency have statutory authority under the regulations for laboratory certification and that 
Accutest's operations fall under the purview of the regulation. In these situations, Accutest 
will inform the client of the regulatory agencies request for information pertaining to his data 
and proceed with the delivery of the information to the regulatory agency. 

17.2 Documents. Access to client documents is restricted to employees in need to know positions. 
Copies of all client reports are stored in secure electronic archives with restricted access. 
Reports and report copies are distributed to individuals who have been authorized by the client 
to receive them. Data reports or data are not released to third parties without verbally 
expressed or written permission from the client. 

17.3 Electronic Data. 

Database Intrusion. Direct database entry is authorized for employees of Accutest only on a 
need to know basis. Entry to the database is restricted through ~ user specific multiple 
password entry system. Direct access to the database outside of the facility is possible through 
a dial-up connection. A unique password is required for access to the local area network. A 
second unique password is required to gain access to the database. The staff receives read or 
write level authorization on a hierarchical privilege basis. 

Internet Access. Access to client information is through an HTTP Web application only. It 
does not contain a mechanism that allows direct access to the database. Clients can gain access 
to their data only using a series of Accutest assigned client and user specific passwords. The 
viewable data, which is encrypted during transmission, consists of an extraction of database 
information only. · 
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Client Accessibility. Accessibility to client data delivered via electronic means follows strict 
protocols to insure confidentiality. Clients accessing electronic data are assigned a company 
account. The account proflle, which is established by the MIS staff, grants explicit access to 
specific information pertaining to the client's project activity. Passwords are assigned on an 
individual basis within a client account. These accounts can be activated or deactivated by the 
MIS staff only. · 

17.4 Information Requests .. Client specific data or information is not released to third parties 
without verbally expressed or written permission from the client. \X'ritten permission is 
required from third parties, who contact the Company directly for the release of information. 
Verbal requests 'vill be honored only if they are received directly from the client. These 
requests must be documented in a record of communication maintained by the authorized 
recipient. 

17.5 Transfer of Records. Archived data, which has previously been reported and transmitted to 
clients, is the exclusive property of Accutest Laboratories. In the event of a cessation of 
business activities due to business failure or sale, The Company's legal staff will be directed to 
arrange for the final disposition of archived data. 

The final disposition of archived data will be accomplished using the approach detailed in the 
following sequence: 

1. All data 'vill be transferred to the new owners for the duration of the·:required archive 
period as a condition of sale. 

2. If the new owners will not accept the data or the business has failed, letters will be sent to 
clients listed on the most :recent active account roster offering them the option to obtain 
specific reports (identified by AccutestJob Nwnber) at their own expense. 

3. A letter will be sent to the NELAC accrediting authority with organizational jurisdiction 
over the comp~y offering them the option to obtain all unclaimed reports at their own 
expense. 

4. All remaining archived data will be recycled using the most expedient means possible. 
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18.0 QUALITY AUDITS AND SYSTEM REVIEWS 

Requirement The quality assurance group conducts regularly scheduled audits of the 
laborato.ry to assess compliance with quality system requirements, technical requirements of 
applied methodology, and adherence to documentation procedures. The information gathered 
during these audits is used to provide feedback to senior management and perform corrective 
action where needed for quality improvement pmposes. 

18.1 Quality System Reviews. Quality system reviews are performed annually by the Quality 
Assurance Director· for the Company President. In this review, the laboratory is evaluated for 
compliance with the laboratory Quality System.s Manual (QS.i\1) and the quality system 
~tandards of the National Environmental Laboratory Accreditation Conference. Findings, 
which indicate non-compliance or deviation from the QSM, are flagged for corrective action. 
Corrective actions require either a return to compliance or a plan change to reflect an 
improved quality process. The Quality Assurance Director is responsible for making and 
documenting changes to the QSM. These changes are reviewed by the Company President 
and The Laboratory Director prior to the approval of the revised system. 

· 18.2 QualitySystemAudits. Quality system au<;lits are conducted to evaluate the effectiveness 
and laboratory compliance with individual quality system elements. These audits are 
conducted on an established schedule. Audit findings are documented and communicated to 
the management staff and entered into the corrective action system for resolution. If 
necessary, retraining is conducted to assure complete understanding of the system 
requirements. 

18.3 Test Method Assessments. Test Method Assessments are performed throughout the year 
following an established schedule. Selected analytical procedures are evaluated for compliance 
with standard operating procedures (SOPs) and method requirements. If non-conformances 
exist, the published method serves as the standard for compliance. SOPs are edited for 
compliance if the document does not reflect method requirements. Analysts are trained to the 
new requirements and the process is monitored by quality assurance. Analysts are retrained in 
method procedures if an evaluation of bench practices indicates non-compliance with SOP 
requirements. 

18.4 Documentation Audits. Docw11entation audits are conducted monthly. This audit includes 
a check of measurement processes that require manual documentation. It also includes checks 
of data archiving systems and a search to find and ren1ove any inactive versions. of SOPs that 
may still be present in the laboratory and being accessed by the analysts. Non-conformances 
are corrected on the spot. Procedural modifications are implemented if the evaluation 
indicates a systematic defect. 

18.5 Corrective Action Monitoring. Defects or non-conformances that are identified during 
client or internal audits are documented in the corrective action systems and corrected through 
process modifications and/ or retraining. Once a corrective action has been designed and 
implemented, it is monitored for compliance on a regular basis by the QA staff. Spot 
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corrections are performed if the staff is not following the new procedure. Monitoring of the 
corrective action continues until satisfactory implementation has been verified. 

18.6 Preventive Action. Laboratory systems or processes, which may be faulty and pose the 
potential for _non conformances, errors, confusing reports or difficulties establishing traceability 
may be identified during internal audits. These items are highlighted for systematic change 
using the corrective action system and managed to resolution using the procedures for 
corrective action identified in EQA011. 

18.7 Client Notification. Defective processes, systematic errors, and quality defects, detected 
during routine audits may have negative impacts on data quality. In some cases, data that has 
been released to clients may be affected. If defective data has been released for use, Accutest 
will-immediately notify the affected clients of the defect and provide specific details regarding 
the magnitude of the hnpact to their data. 

18.8 Management Reports. Formal reports of all audit and proficiency testing activity are 
prepared for the management staff and presented as they occur. Additional reports may be 
presented orally at regularly scheduled staff meetings 

Management rep01i:S may also address the following topics: 

• Status and results of internal and external audits, 

• Status and results of internal and external proficiency testing, 

• Identification of quality control problems in the laboratory, 

• Discussion of corrective action program issues, 

• Status of external certifications and approvals, 

+ Status of staff training and qualifications, 

+ Discussion of new quality system initiatives. 

• Recommendations for fw:ther action on listed items are included in the repo1i:. 
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Requirement. The company operates a formal health and safety program that complies with 
the requirements of the Occupational Health arid Safety Administration. The program 
consists of key policies and practices that are essential to safe laboratory operation. All 
employees are required to receive training on the program elements. Job specific training is 
conducted to assure safe practices for specific tasks. All employees are required to participate 
in the program, receive initial and annual training, and comply with the program requirements. 
All plan and program requirements are detailed in the Health and Safety Program Manual. 

19.1 Policy. Accutest Laboratories will provide a safe and healthy working environment for its 
employees and clients while protecting the public and preserving the Company's assets and 
property. The company will comply with all applicable government regulations pertaining to 
safety and health in the laboratory and the workplace. 

The objective of the Accutest Health and Safety Program is to promote safe work practices 
that minimize the occurrence of injuries and illness to the staff through proper health and 
safety training, correct laboratory technique application and the use of engineering controls. 

19.2 Responsibilities. The Health and Safety Program assists managers, supervisors and non­
supervisory employees in control of hazards and risks to minimize the potential for employee 
and client injuries, damage to client's property and damage or destmction to Accutest's facility. 

The Health, Safety and Facilities Manager is responsible for implementing the Program's 
elements and updating its contents as necessary. He also conducts periodic audits to monitor 
compliance and assess the program's effectiveness. The Health, Safety and Facilities Manage;r 
is also responsible for creating and administering safety training for all new and existing 
employees. · 

The employee is responsible for following all safety rules established for their protection, the 
protection of others and the proper use of protective devices provided by the Company. The 

. employee is also expected to comply with the requirements of the program at all times. 
Department Managers and Supervisors are responsible for ensuring the requirements of the 
Safety Program are practiced daily. The Company President retains the ultimate responsibility 
for the program design and implementation. 

19.3 Program Elements. The Accutest Health and Safety Program consists of key program 
elements that compliment the company's health and safety objective. These elements form the 
essence of the health and safety policy and assure that the objectives of the program are 
achieved. 

Safety Education and Training and Communication. Training is conducted to increase 
the staffs awareness of laboratory hazards and their knowledge of the safety practices and 
procedures required to protect them from ~ose hazards. It is also used to communicate 
general safety procedures required for safe operation in a chemical laboratory. 
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Initial health and safety training for new employees is conducted during orientation. The 
training focuses on the Accutest Safety and Health Program and includes specific training for 
the hazards that may be associated with the employees duties. Training is also conducted for 
all program elements focusing on general, acceptable, laboratory safety procedures. Targeted 
training is conducted to address hazards cir safety procedures that are specific to individual 
employee's work assignments. All training acti·vities are documented and archived in individual 
training folders, A health and safei:y training inventory is maintained in the training database. 

Safety Committee. The safety committee provides the employee with an opportunity to 
express their views and concerns on safety issues in a fornm where those concerns will be 
addressed. This committee meets monthly to assure that the interests of the company and the 
well being of the employee are protected. They also serve as a catalyst for elevating the level of 
safety awareness among their peers. 

Hazard Identification and Communication. The hazard communication program enables 
employees to readily identifY laboratory hazards and the procedures to protect themselves from those 
hazards. This program complies with OSHA~s Hazard Communication Standard, Title 29 Code of 
Federal Regulations 1910.1200 that requires the company to adopt and adhere to the following key 

·elements: 

+ Material Safety Data Sheets (MSDS) must be available to any employee wishing to view 
them, 

+ The Company must maintain a Hazardous Chemicals Inventory (by location), which is 
updated on an annual basis, 

+ Containers are properly labeled, 

+ All employees must be provided with annual Hazard Conu11.unication and Right to Know 
training, 

The hazard communication program also complies with the requirements of the New Jersey 
Worker an:d Conununity Right to Know Law, NJAC 8:95. 

Identification of Workplace Hazards. The workplace hazard identification procedures have 
been designed to assure that hazards that have the potential to cause personnel injruy or 
destruction of property are identified, managed and/ or systematically eliminated from the 
operation. This system eliminates hazards, limits the potential for injury and increases the 
overall safety of the work environment. 

Employee Exposure Assessment Employee exposure assessment is performed to identifY 
and evaluate potential exposure hazards associated with the employees work station. The · 
exposure assessment data is used to determine if changes or modifications to the work station 
are needed to limit exposure to laboratory conditions that could negatively affect an 
employee's existing medical conditions. 
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Bloodhorne Pathogens. Accutest has implemented ilie OSHA Bloodbome Pathogen Standard, 
29CFR1910.1030 to reduce occupational exposure to Hepatitis 13 VIms (HBV), Human 
Immunodeficiency V.trUs (HIV) and oilier bloodborne pailiogens that employees may encounter 
in ili.eir workplace. 

Respiratory Protection Plan. The respiratory protection plan assures that Accutest 
employees are protected from exposure to respiratory hazards. This program is used in 
situations where engineering controls and/ or safe work practices do not completely control the 
identified hazards. In iliese situations, .respirators and other protective equipment are used. 
Supplemental respiratory protection procedures are applied to specified maintenance 
personnel, employees who handle hazardous wastes in the hazardous waste storage area, and 
any employee iliat voluntarily elects to wear a respirator. 

Chemical Hygiene Plan. The Chemical Hygiene Plan complies wiili the requirements of the 
Occupational Safety and Healili Administration's Occupational Exposure to Hazardous 

. Chemicals in ilie. Laboratory Standard, 29 CFR 1910.1450. This plan establishes procedures, 
identifies safety equipment, personal protective equipment, and work practices that protect 
employees from ilie potential healili hazards presented by hazardous chemicals in ilie 
laboratory if properly used and/ or applied. 

Chemical Spill Response Plan. The chemical spill response plan has been designed to 

minimize the risks from a chemical spill or accidental chemical release in. the laboratory. Risk 
minimization is accomplished through a planned response iliat follows a defined procedure. 
The staff has been trained to execute spill response procedures according to the specifications 
of ili.e plan, which identifies ilie appropriate action to be taken based on ilie size of ilie spill. 

Emergency Action & Evacuation Plan. The Emergency Action and Evacuation Plan 
details ilie procedures used to protect and safeguard Accutest's employees and property during 
emergencies. Emergencies are defined as fires or explosions, gas leaks, building collapse, 
hazardous material spills, emergencies iliat inunediately threaten life and healili, bomb ilireats 
and natural disasters such as floods, hurricanes or tornadoes, terrorism or terrorist actions. 
The plan identifies and assigns responsibility for executing specific roles in situations requiring 
emergency action. It also describes the building security actions coinciding with ilie "Alert 
Condition", designated by ilie Department of Homeland. Security. 

Lockout/Tagout Plan. Lockout/ tagout procedures have been established to assure iliat 
laboratory employees and outside contractors take steps to render equipment inoperable 
and/ or safe before conducting maintenance activities. The plan details the procedures for 
conducting maintenance on equipment that has ilie potential to unexpectedly energize, start 
up, or release energy or can be operated unexpectedly or accidentally resulting in serious injury 
to employees. The plan ensures that employees performing maintenance render ili.e equipment 
safe ilirough lock out or tag out procedures. 

Personal Protection Policy. Policies have been implemented which detail the personal 
protection requirements for employees. The policy includes specifications regarding engineering 
controls, personal protective equipment (PPE), hazardous waste, chemical exposures, working 
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with chemicals and safe work practices. Safety requirements specific to processes or equipment 
are reviewed with the department supervisor or the Health and Safety 1vfanager before beginning 

· operations. 

Visitor and Contractor Safety Program. A safety brochure is given to all visitors and 
contractors who visit or conduct business at the facility. The brochure is designed to inform 
anyone who is not an employee of Accutest Laboratories of the laboratories safety procedures. 
The brochure directs them to follow all safety programs and plans while on Accutest property. 
This program also outlines procedures for visitors and contractors in the event of an 
emergency. Visitors are required to acknowledge receipt and understanding of the Accutest 
policy annually. 
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Acceptance Criteria: specified limits placed on characteristics of an item, process, or service defined 
in requirement documents. 

Accuracy: the degree of agreement between an observed value and an accepted reference value. 
Accuracy includes a combination of random error (precision) and systematic error (bias) components 
which are due to ~ampling and analytical operations; a data quality indicator. 

Analyst: the designated individual who performs the "hands-on" analytical methods and associated 
techniques and who is the one :responsible for applying :required laboratory practices and other 
pertinent quality controls to meet the :required level of quality. 

Audit: a systematic evaluation to determine the conformance to quantitative a11d qualitative 
specifications of some operational function or activity. 

Batch: environmental samples that are prepared and/ or analyzed together with the same process and 
personnel, using the same lot(s) of :reagents. A preparation batch is composed of one to 20 
environmental samples of the same NELAC-defined matrix, meeting the above mentioned criteria 
and with a maximum time between the start of processing of the first and last sample in the batch to 
be 24 hours. An analytical batch is composed of prepared environmental samples (extracts, digestates 
or concentrates) which are analyzed toged1er as a group. 

Blank: a sample that has not been exposed to the analyzed san1ple stream in order to monitor 
contamination during sampling, transport, storage or analysis. The blank is subjected to the usual 
analytical and measurement process to establish a zero baseline or background value and is sometimes 
used to adjust or correct routine analytical results. 

Blind Sample: a sub-sample for analysis with a composition known to the submitter. The 
analyst/laboratory may know the identity of the sample but not its composition. It is used to test the 
analyst's or laboratory's proficiency in the execution of the measurement process. 

Calibration: to determine, by measurement or comparison with a standard, the correct value of each 
scale reading on a meter, instrument, or other device. The levels of the applied calibration standard 
should bracket the range of planned or expected sainple measurements. 

Calibration Curve: the graphical relationship between the known values, such as concentrations of a 
series of calibration standards and their instrument response. 

Calibration Method: a defmed technical procedure for performing a calibration. 

Calibration Range: the range of concentrations between the lowest and highest calibration standards 
of a m1.:tlti-level calibration curve. For metals analysis with a singe-point calibration, the low-level 
calibration check standard and the high standard establish the linear calibratio,n range, which lies 
within the linear dynamic range. 
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Calibration Standard: a substance or reference material used to calibrate an instmment. 

Certified Reference Material (CRM): a reference material one or more of whose property values are 
certified by a technically valid procedure, accompanied by or traceable to a certificate or other 
documentation, which is issued by a certifying body. · 

Chain of Custody: an unbroken trail of accountability that ensures the physical security of samples 
and includes the signatures of all who handle the samples. 

Confirmation: Yerification of the identity of a component through the use of an approach with a 
different scientific principle from the original method. These may include, but are not limited to 
second column confirmation, alternate wa-velength, derivatization, mass spectral, interpretation, 
alternative detectors or, additional cleanup procedures. 

Continuing Calibration Verification: the -verification of the initial calibration that is required during 
the course of analysis at periodic intervals. Continuing calibration -verification applies to both external 
standard and internal standard calibration techniques, as well as to linear and non-linear calibration 
models. · 

CorrectiYe Action: the action taken to eliminate the causes of an existing nonconformity, defect or 
other undesirable situation in order to prevent recurrence. 

Data Reduction: the process of transforming raw data by arithmetic or statistical calculations, 
standard curves, concentration factors, etc., and collation into a more useable form. 

Demonstration of Capability: a procedure to establish the ability of the analyst to generate 
acceptable accuracy. 

Document Control: the act of ensuring that documents (and revisions thereto) are proposed, 
reYiewed for accuracy, approved for release by authorized personnel, distributed properly and 
controlled to ensure use of the correct -version at the location where the prescribed activity is 
performed. 

Duplicate Analyses: the analyses or measurements of the variable of interest performed identically 
on two sub-samples of the same sample. The resruts from duplicate analyses are used to evaluate 
analytical or measurement precision but not the precision of sampling, preservation or storage internal 
to the laboratory. 

Field of Testing: NELAC's approach to accrediting laboratories by program, method and analyte. 
Laboratories requesting accreditation for a program-method-analyte combination or for an up­
dated/impro-ved method are required submit to only that portion of the accreditation process not 
preYiously addressed (see NELAC, section 1.9ff). 

Laboratory Control Sample (such as laboratory fortified blank, spiked blank, or QC check 
sample): a sample matrix, free from the analytes of interest, spiked with -verified known amounts of 
analytes from a source independent of the calibration standards or a material containing known and 
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verified amounts of analytes. It is generally used to establish intra-laboratory or analyst specific 
precision and bias or to assess the performance of all or a portion of the measurement system. 

Limit of Detection (LOD): an estimate of the minimum amount of a substance that an analytical 
process can reliably detect. An LOD is analyte- and matrix-specific. DoD clarification is the smallest 
amount or concentration of a substance that must be present in a sample in order to be detected at a 
high level of confidence (99%). At the LOD, the false negative rate (Type II error) is 1%. 

Limit of Quantitation (LOQ): the minimum levels, concentrations, or quantities of a target analyte 
that can be reported with a specified degree of confidence. DoD clarification is the lowest 
concentration that produces a quantitative result within specified limits of precision and bias. The 
LOQ shall be at or above the concentration of the lowest initial calibration standard. 

Matrix: the component or substrate that contains the analyte of interest. For purposes of batch and 
QC requirement determinations, the following matrix distinctions shall be used: 

Aqueous: any aqueous sample excluded from the definition of Drinking \Vater matrix or 
Saline/Estuarine source. Includes surface water, gr01.mdwater, effluents, and TCLP or other 
extracts. 

Drinking Water: any aqueous sample that has been designated a potable or potential potable water 
source. Saline/Estuarine: any aqueous sample from an ocean or estuary, or other salt-\vater source 
such as the Great Salt Lake. Non-aqueous Liquid: any organic liquid with <15(Yo settleable solids. 

Solids: includes soils, sediments, sludges and other matrices with >15% settlable solids. 

Chemical Waste: a product or by-product of an industrial process that results in a matrix .not 
previously defined. 

Air: whole gas or vapor samples including those contained in flexible or rigid wall containers and 
the extracted concentrated analytes of interest from a gas or vapor that are collected with a sorbent 
t:Ube, .impinger solution, filter, or other device. 

Biota: animal or plant tissue, consisting of entire organisms, homogenates, and/ or organ or 
structure specific subsamples. 

Matrix Spike (spiked sample or fortified sample): a sample prepared by adding a known mass of 
target analyte to a specified amount of matrix sample for which an independent estimate of target 
analyte concentration is available. Matrix spikes are used., for example, to determine the effect of the 
matrix on a method's recovery efficiency. 

Matrix Spike Duplicate (spiked sample or fortified sample duplicate): a second replicate matrix 
spike prepared in the laboratory and analyzed to obtain a measure of the precision of the recovery for 
each analyte. 
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Method Blank: a sample of a matrix similar to the batch of associated samples (when available) that is 
free from the analytes of interest, which is processed silnultaneously with and under the same 
conditions as samples through all steps of the analytical procedures, and in which no target analytes or 
interferences are present at concentrations that ilnpact the analytical results for sample analyses. 

Method Detection Limit: the minimum concentration of a substance (an analyte) that can be 
measured and reported with 99% confidence that the analyte concentration is greater than zero and is 
determined from analysis of a sample in a given matrL.~ containing the analyte. 

National Environmental Laboratory Accreditation Program (NELAP): the overall National 
Environmental Laboratory Accreditation Program. 

NELAC Standards: the plan of procedures for consistently evaluating and documenting the ability of 
laboratories performing environmental measurements to meet nationally defined standards established 
by the National Environmental Laboratory Accreditation Conference. 

Performance Audit: the routine comparison of independently obtained qualitatiz1e atJd quatttitatit•e 
measurement system data with routinely obtained data in order to evaluate the proficiency of an 
analyst or laboratory. 

Precision: the degree to which a set of observations or measurements of the san1e property, obtained 
under similar conditions, conform to themselves; a data quality indicator. Precision is usually 
expressed as standard deviation, variance or range, in either absolute or relative terms. 

Preservation: refrigeration and/ or reagents added at the time of sample collection (or later) to 
maintain the chemical and/ or biological integrity of the sample. · 

Proficiency Testing: a means of evaluating a laboratory's performance under controlled conditions 
relative to a given set of criteria through analysis of unknown samples provided by an external source. 

Proficiency Test Sample (PT): a sample, the composition of which is unknown to the analyst and is 
provided to test whether the analyst/laboratory can produce analytical results within specified 
acceptance criteria. 

Quality Assurance: an integrated system of activities involving planning, quality control, quality 
assessment, reporting and quality improvement to ensure tl1at a product or se1-vice meets defined 
standards of quality with a stated level of confidence. 

Quality Control: the overall system of technical activities whose purpose is to measure and control 
the quality of a product or service so that it meets the needs of users. 

Quality Manual: a document stating the management policies, objectives, principles, organizational 
structure and authority, responsibilities, accountability, and implementation of an agency, organization, 
or laboratory, to ensure the quality of its product and the utility of its product to its users. 
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Quality System: a stiuctured and documented management systein describing the policies, objectives, 
principles, organizational authority, responsibilities, accountability, and implementation plan of an 
organization for ensuring quality .in its work processes, products (items), and services. The quality 
system provides ·the framework for planning, implementing, and assessing work performed by the 
organization and for carrying out required QA and QC. 

Reporting Limits: the maximum or minimum levels, concentrations, or quantities of a target variable 
(e.g., target analyte) that can be quantified with the confidence level required by the data user. 

Reagent Blank (method reagent blank or method blank): a sample consisting of reagent(s), 
without the target analyte or sample matrix, introduced into the analytical procedure at the appropriate 
point and carried through all subsequent steps to determine the contribution of the reagents and of 
the involved analytical steps. 

Reference Material: a material or substance one or more properties of which are sufficiently well 
established to be used for the calibration of an apparatus, the assessment of a measurement method, 
or for assigning values to materials. 

Reference Method: a method of known and documented accuracy and precision issued by an . . 

organization recognized as competent to do so. 

Reference Standard: a standard, generally of the highest metrological quality available at a giv~n 
location, from which measurements made at that location are derived. 

Replicate Analyses: the measurements of the variable of interest performed identically on two or 
more sub-samples of the same sample within a short·time .interval. 

Sample Duplicate: two samples taken from and representative of the same poptllation and carried 
through all steps of the sampling and analytical procedures in an identical manner. Duplicate samples 
are used to assess variance of the total method including sampling and analysis. 

Spike: a known mass of target analyte added to a blank sample or sub-sample; used to determine 
recovery efficiency or for other quality control purposes. 

Standard: the document describing the elements of laboratory accreditation that has been developed 
and established within the consensus principles of NELAC and meets tl1e approval requirements of 
NELAC procedures and policies. 

Traceability: the propetty of a tesult of a measutement wheteby it can be telated to approptiate 
standards, generally international or national standards, through an unbroken chain of comparisons. 

Validation: the process of substantiating specified performance criteria. 

Wotk Cell: A defmed group of analysts that together perform the method analysis. Members of the group 
and their specific functions within the work cell must be fully documented. A "work cell" is considered to 
be all tl1ose individuals who see a sample through the complete process of preparation, extraction, or 
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analysis. The entire process is completed by a group of capable individuals; each member of the work cell 
demonstrates capability for each individual step in the method sequence. 
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Standard Operating Procedures Directory 
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Accutest Laboratories 
Standard Operating Procedures 

Standard Operating Procedure Tide 

Air Analysis byT0-15 
Summa Canister Cleaning and Certification 
Air Analysis ofTedlar Bag/Summa Canister by T0-3 

Laboratory Analysis of Dissolved Gases in Aqueous Samples 
Air Analysis by NJDEP- SR\'VM Low Level USEPA T0-15 
Calibration of Flow Controllers 
Air Analysis by T0-15 for Minnesota Department of Health 

Percent Solids - EPA 160.3, ASTM D4643-00 

Anionic Surfactants .As JVffiAS 
Nonionic Surfactants as CTAS 
Total Solids, 160.3 

Composite Sample 
Total Dissolved Solids (Total Filterable Residue) 
Settlable Solids, 160.5 

Nitrate/Nitrite & Nitrate Only By Cad. Red. Analysis 
Total Volatile Solids, 160.4 
Chlorine, Total Residual And Free 

Total Alkalinity, 310.1 
Acidity (pH 8.2) 
Bicarbonate, Carbonate, Free Carbon Dioxide 
Petroleum Hydrocarbons By IR 
Viscosity 

Total Suspended Solids (Non-Filterable Residue) 

Appendix IL· Standard Operatillg ProcedHres 
Page 79 of 106 

Revision Date: Febmary 2011 

Number 

EAT001 
EAT002 
EAT003 

EAT004 
EATOOS 
EAT006 
ETA007 

General Chem 

General Chem 
General Chem 
G~neral Chem 

General Chem 
General Chem 
General Chem 
General Chem 
General Chem 
General Chem 

General Chem 
General Chem 

General Chem 
General Chem 
General Chem 
General Chem 
General Chem 
General Chem 

General Chem 
General Chem 
General Chem 
General Chem 
General Chem 
General Chem 

General Chem 
General Chem 
General Chem 

General Chem 
General Chem 
General Chem 

General Chem 
General Chem 
General Chem 

General Chem 
General Chem 
General Chem 
General Chem 

Chemical Oxygen Dem: Hach 8000, Aqueous Samples - Soil Modified 
Hardness As Caco3 By Titration 

EGN007 

EGN008 
EGN009 
EGN010 

EGN015 
EGN020 
EGN021 

EGN026 
EGN030 
EGN033 

EGN037 
EGN044 
EGN045 
EGN062 
EGN067 
EGN087 
EGN099 
EGN101 

EGN102 
EGN103 
EGN116 
EGN118 
EGN119 
EGN120 

EGN124 
EGN131 
EGN132 
EGN133 
EGN134 
EGN135 

EGN136 
EGN137 
EGN140 

EGN141 
EGN142 
EGN143 

EGN144 

Orthophosphate 
Nitrogen, Nitrite -Total-Waters/Soluble-Soils 
Turbidity, 180.1 
Sulfide 
Sulfite. 
Apparent Color By Visual Comparison Method 

Specific Conductance At 25.0 C 
Chloride 
Turbidity for J\<fetals Drinking Waters 

Odor & Odor at Ele\·ated Temp.(Threshold Odor Test) 
Biological Oxygen Demand (5 Day BOD) 
Winlder Titration For bO Standardization 

Dissolved Oxygen 
Reactive Sulfide And Reactive Cyanide 
Ignitability 

TCLP - Semivolatiles/Metals Extraction 
TCLP- Volatiles Extraction 
Paint Filter Test 
Cyanides Amenable To Chlorination Preparation 

R2-0000749



~ 

General Chem 

General Chem 
General Chem 
General Chem 
General Chem 
General Chem 
General Chem 

General Chem 
General Chem 
General Chem 

General Chem 
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General Chem 
General Chem 
General Chem 

General Chem 
General Chem 
General Chem 

General Chern 
General Chem 
General Chem 
General Chern 
General Chem 
General Chern 

General Chem 
General Chern 

General Chem 
General Chem 
General Chem 

. General Chem 
General Chern 
General Chern 
General Chem 
General Chem 

. General Chem 
General Chem 
General Chem 
General Chem 

General Chem 
General Chem 
General Chern 

General Chem 
General Chem 
General Chem 
General Chem 
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Accutest Laboratories 
Standard Operating Procedures 

Standard Operating Procedure Title 

Temperature 
Iodine, Colorimetric Analysis 
pH by Electrode- Water 
Salinity - SM182520B 

pH & Corrosivity for Soils/ Solid Wastes SW486 9045 
BTU (Gross Calorific Value) 
Percent Sulfur 
Bulk Density (Dry Basis) 
Percent Ash (D1y Basis) 
Total Organic Content 

Cyanide (Lachat Autoanalyzer) 
Total Chlorine ASTM D808-91 
Total Organic Chlorine ASTM D808-91 
Total Kjeldahl Nitrogen (Lachat Autoanalyzer) 
Specific Gravity 
Hexavalent Chromium (Soils) 

Ammonia (Lachat Autoanalyzer) 
Phenols (Lachat Autoanalyzer) 
Total Organic Halides 

Total Organic Halides, Solid And Oil Matrices 
Pour Point 

Base Sediment In Petroleum Samples 
Water Content In Petroleum Samples 
Organic Matter (Loss on Ignition) 
Sulfide Analysis For Reactive Sulfides 

Hexavalent Chromium In Waters by EPA 7196a Mod. 
Hexavalent Chromium In Waters by SM18 4500 CR D 
Total Petroleum Hydrocarbons by IR With ASE Extract. 
Total Organic Carbon In Soil Samples 
Total Organic Carbon In Aqueous Samples 

pH and Corrosivity for Aqueous and Multiphasic Wastes 
Synthetic Precipitation Leaching Procedure for Non-Volatile Anal. 
Synthetic Precipitation Leaching Procedure for Volatile Analytes 
Cation Exchange Capacity Of Soils (Sodium Acetate) 
Ferrous Iron 
Freon-113 Recycling Procedure 
Specific Gravity (For Sludges And Solids) 
N-Hexane Extract.J\ht. & Silica Gel Treatment by Gravimetric Anal. 
Oil & Grease - Gravimetric Anal. (So & Sl) - Hexane Extraction 

Determination of Inorganic Anions By Ion Chromatogtaphy 
Neutral Leaching of Solid Waste Sam. Using Shake Extraction 
Oxidation-Reduction Potential 

Titrametric Method For Free Carbon Dioxide 
~otal Phosphorous EPA 365.3 
Dissolved Silica 

Grain Size and Sieve Testing 

Number 

EGN146 
EGN148 
EGN151 
EGN158 

EGN200 
EGN202 
EGN203 
EGN204 
EGN205 
EGN206 
EGN207 
EGN208 
EGN209 

EGN210 
EGN211 
EGN214 

EGN216 
EGN217 
EGN218 

EGN219 
EGN221 

EGN222 
EGN223 
EGN227 
EGN228 

EGN230 
EGN231 
EGN232 
EGN233 
EGN234 

EGN238 
EGN239 
EGN240 

EGN242 
EGN243 
EGN246 
EGN247 
EGN249 
EGN250 

EGN251 
EGN252 
EGN253 

EGN255 
EGN256 

EGN2~7 

EGN258 
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General Chern 

General Chern 
General Chern 
General Chern 
General Chern 
General Chem 
General Chern 

General Chern 
General Chem 
General Chem 
General Chem 
General Chern 
General Chern 
General Chern 
General Chern 
General Chern 
General Chem 

General Chem 
General Chern 
General Chern 

General Chern 
General Chern 
General Chern 

General Chern 
General Chern 
General Chem 
General Chern 
General Chern 
General Chem 

General Chem 
General Chern 
General Chern 
General Chern 
General Chern 
General Chem 

General Chern 
General Chern 

General Chem 

Facilities Maint. 

Field Operations 

Field Operations 
Field Operations 
Field Operations 

Field Operations 
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Accutest Laboratories 
Standard Operating Procedures 

Standard Operating Procedure Title 

Hardness By Calculation 

Spectrophotometer Calibration Check 
Massachussetts SieYe Test 
Volatile Suspended Solids 

Unbutned Combustibles (Volatile Solids) 
Particulate 1\·fatter 
Elutriatc Preparation 

Phosphorus, Hydrolyzable . 
Perchlorate by Ion Chromatography in Grmmdwater and Soil 
Percent Lipids by Gravimetric Analysis 

Cyanide Distillation/Aqueous Samples/Micro Method 
Cyanide Distillation/Soil Samples/Micro Method 
Calibration of General Chemistty Distillation Tubes 
Phenols Distillation, Water Samples 
Phenols :i\1icro Distillation, Soil Samples 
Inorganic Anions Determination by ion chromatography using IC 2000 
Leaching of Solid Waste Samples using China Leaching Procedute 
Ammonia Distillation, Water & Solid samples 

Weak Acid Dissociable Cyanide /l\1icro-DistillationMethod 
Ferrous Iron for Hem valent Chromium Sample Characterization 
Calibration of Coliform Collection Bottles 

Inorganic Carbon by Calculation 
Procedute for Homogenization of Biota Samples 
Hexavalent Chromium in Water by Ion Chromatography 
Hexavalent Chromimn in Soils by Ion Chromatography 
Procedure for Wand Mixer Homogenization of Soil Samples 
Hydrogen Sul£de 

TCLPME-Multiple Extractions Procedure 
Modified Elutriate Preparation 
Ptocedure for Particle Size Reduction (Cmshing) of Solid Matrices 
Acid Volatile Sulfides 
Pore Water Extraction from Soils for NVOC and Metals Analysis 
Iodide, Colorimetric Analysis 

Percent Solids and Moisture in Soil/Solid Matt-ices 
Un-Ionized Ammonia 
Density, .ASTM Definition 
HE.i\1 by Gravimetric Analysis Using Solid Phase Extraction 
He:mvalent Chromium on Wipe Samples 

Facilities Maintenance 

Aqueous Grab Sampling Procedures 

Use of Automatic Wastewater Sampler 
Free and Total residual Chlorine 
Decontamination of Sampling Equipment 

Dissolved 01>.'ygen 

Number 

EGN259 

EGN260 
EGN262 
EGN264 

EGN266 
EGN267 
EGN268 

-EGN271 
EGN272 
EGN273 

EGN275 
EGN276 
EGN277 
EGN279 
EGN280 
EGN281 

EGN283 
EGN284 
EGN286 

EGN288 
EGN287 

EGN289 
EGN290 
EGN291 
EGN292 
EGN293 
EGN294 

EGN295 
EGN296 
EGN297 

EGN298 
EGN299 
EGN300 

EGN301 
ENG302 
EGN303 
EGN304 
EGN305 

EFM001 

EFP001 

EFP002 
EFP003 
EFP004 

EFPOOS 
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Field Operations 

Field Operations 
Field Operations 
Field Operations 
Field Operations 
Field Operations 
Field Operations 

Field Operations 
Field Operations 
Field Operations 
Field Operations 
Field Operations 
Field Operations 
Field Operations 
Field Operations 
Field Operations 
Field Operations 

Field Operations 
Field Operations 
Field Operations 
Field Operations 

Health & Safety 
Health & Safety 
Health & Safety 

Health & Safety 
.Health & Safety 

Health & Safety 
Health & Safety 
Health & Safety 

Information Tech 
Information Tech 

Information Tecj:l 
Information Tech 

Metals Analysis 
ll·:fetrus Analysis 
Metals Analysis 

Metals Analysis 
Metals Analysis 
Metals Analysis 
Metals Analysis 

Metals Analysis 

Metals Analysis 

Metals Analysis 

Accutest Laboratories 
Standard Operating Procedures 

Standard Operating ~rocedure Title 

Dissolved Oxygen by Winkler Titration 

Metal Sample Field Filtering Procedure 
Sampling Procedure for Monitoring Wells 
Subsurface Soil Sampling Procedure 
Surface Soil Sampling Procedure 
Residential Potable \'V' ell Sampling Procedure 
Potable Water Line Sampling Procedure 

Sampling for NJ Private Well Testing Act 
Field Sampling Coordinates by GPS 
Sampling Drinking Water \~'ells for Volatile Organics 

·Sampling Drinking Water Wells for Metals 
Sampling Drinking\Vater Wells for Nitrates & Nitrites 
Sampling Drinking Water Wells for Gross Alpha 

·Sampling Drinking Water Wells for Coliform Bacteria 
Sampling Drinking Water Wells for pH 
Documentation Requirements for Field Services 

Field Oxidation-Reduction Potential 
Turbidity, Field Test 
Analysis for Dissolved Oxygen by DO Probe 
Field pH in Water by El~ctrode 
Field Measurement of Specific Conductance and Resistivity 

Contamination A voidance Procedure 

Measuring Face Velocities in Laboratoty Fume Hoods 
Proper Handling of. Compressed Gas Cylinders 

Sample and Waste Disposal (Formerly ESM003) 
Handling and Management of Inorganic Wastes (Formerly EGN265) 
Handling, Treatment, and Disposal of Foreign Soils 
111anagement of Industt'ial Product Samples 
Organic Prep Air Monitoring 

Information Security &: Integrity Procedure 
Procedures for Requesting Software or Software Revisions 

Development, Implementation, Delivety, & Revision of EDDs 
Data Systems 1-faintenance and Information Handling 

Mercury Analysis of Solid Samples: SW7471A 
Metals Waste Watet· ICP, EPA 200.7 
Metals: ICP Emission Spec. SW846 6010B 

Mercmy Analysis of Non-Potable and Potable Water Samples 
Metals by ICP-MS: EPA 200.8 
Metals by ICP-MS: SW846 6020 

Metals by ICP Atomic Emission Spectrometty using Solid State ICP 

Metals by ICP Atomic Emission Spectrometry-EPA 200.7 
Low Level Mercmy by EPA 1631 

Low Level Mercury by EPA 245.7 

Number 

EFP006 

EFP008 
EFP013 
EFP016 
EFP017 · 

EFP018 
EFP019 

EFP020 
EFP021 
EFP022 

EFP023 
EFP024 
EFP025 
EFP026 
EFP027 
EFP028 
EFP029 
EFP030 
EFP031 
EFP032 
EFP033 

EHS001 
EHS002 

EHS003 
'EHS004 

EHSOOS 

EHS006 
EHS007 
EHSOOS 

EMI001 
EMI002 

EMI003 
EMW06 

EMA072 
EMA206 
Et'\llA207 

EM.A215 
EMA216 
EMA217 

EMA222 

EMA223 
EMA224 

EMA225 
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Metals Prep 
Metals Prep 
Metals Prep 
Metals Prep 
Metals Prep 
:Metals Prep 

Metals Prep 
MetalS Prep 

lviicrobiology 
lvficrobiology 
Microbiology 

lviicrobiology 
Microbiology 
1\1icrobiology 

111icrobiology 

Organics-GC 
Organics-GC 
Organics-GC 
Organics-GC 
Organics-GC 
Organics-GC 
Organics-GC 
Organics-GC 
Organics-GC 

Organics-GC 
Organics-GC 
Organics-GC 

Organics-GC 
Organics-GC 
Organics-GC 
Organics-GC 

Organics-GC 
Organics-GC 
Organics-GC 
Organics-GC 

Organics-GC 
Organics-GC 
Organics-GC 

Organics-GC 
Organics-GC 
Organics-GC 
Organics-GC 

-LAnO.AATCl n.t£: C 

Accutest Laboratories 
Standard Operating Procedures 

Standard Operating Procedure Title 

Digestion ofDW for ICP Analysis 
Non-Potable Waters Digestion For ICP /Flame Analysis 
Soil Digestion For ICP Analysis 
Non-Potable Water Digestion for Flame/ICP (Total & Dissolved) 
Digestion Of Non-Potable Waters For Total Recoverable Metals 
Metals Spiking Solution and Standards Preparation and Use 

Calibration of Metals Digestion Tubes 
ICP and ICP/lvfS Analysis ofTPPM-10 Filters 

Microbiological Quality Control 
Coliform, Total By Colilert, SM18 9223 B 
Total Coliform: Membrane Filtration/Fecal Coliform Confirmation. 
Total Plate Count Sivf18 9215B 
General Petroleum Degraders 
Calibration of 11-Iicrobiology Coliform Collection Bottles 
Coliform, Fecal 

Semi-Volatile Petrolemn Products in H20-NJOQA25 
Dlbromo-3-chloropropane & 1,2,3-Trichloropropane 
Chlorinated Herbicides by GC Methylation Derivitization 

Volatile Aromatics in Wastewater by EP A-602 
Acrolein and Act]donitrile by EPA 603 
Pesticides & PCBs in Wastewater by EPA 608 
Polyaromatic Hydrocarbons 

1,2-DBE, 1,2-DB-3-CP & 1,2,3-TCP by1Iicro-extraction and GC 
Volatile Aromatics Halocarbons by SW8021 

Pesticides Analysis by SW8081 
PCB Analysis SW8082 
PARs by SW846-8100 

Herbicides by SW846- 8151 
Conn. Total Semi-volatile Petroleum Hydrocarbons 
Alcohols by Direct Aqueous Injection GC/FID SW 8015 
Analysis of E}.-plosives by GC/ECD 

Connecticut Extractable Petroleum Hydrocarbon Analysis 

Petroleum Range Organics Analysis By GC/FID (Florida) 
Massachusetts Extractable Petroleum Hydrocarbons 
Massachusetts Volatile Petroleum Hydrocarbons 

New Jersey Extractable Petroleum Hydrocarbons 
Oil Identification by Gas Chromatography Fingerprint . 
Diesel Range Organics by SW8015 
Gasoline Range Organics by SW8015 
Texas Total Petroletml Hydrocarbons 
Wisconsin Diesel Range Organics 
Wisconsin Gasoline Range Organics 

Number 

El'vfP048 
EMP070 
Ei\1P073 
Ei\1P081 
EMP200 
Ei\>IP202 

EMP203 
EMP207 

EMB001 
EMB002 
EMB003 
EMB008 
EMB009 
EMB010 
EMB127 

EGC101 
EGC504 
EGC515 
EGC602 
EGC603 
EGC608 
EGC610 

EGC8011 
EGC8021B 

EGC8081 
EGC8082 
EGC8100 

EGC8151 
EGCCTGRO 
EGCALDAI 
EGCBUSACH­
PPJ'vf 

EGCCTETPH 
EGCFLPRO 
EGCMAEPH 
EGCMAVPH 

EGCNJEPH 
EGCOILID 
EGCTPHS 

EGCTPHV 
EGCTX1005 
EGCWIDRO 
EGCWIGRO 
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Orgru:rics-GC/MS 
Orgru:rics-GC/MS 
Organics-GC/MS 

Organics-GC/MS 
Organics-GC/MS 
Organics-GC/~.fS 

Organics Prep 
Organics Prep 

Organics Prep 
Organics Prep 
Organics Prep 

Organics Prep 
Organics Prep 
Organics Prep 
Organics Prep 
Organics Prep 
Organics Prep 

Organics Prep 
Organics Prep 
Organics Prep 
Organics Prep 
Organics Prep 
Organics Prep 
Organics Prep 
Organics Prep 

Organics Prep 
Organics Prep 
Organics Prep 

Organics Prep 

Organics - LC 

Project Mgmt 
Project Mgmt 

Project :Mgmt 
Project Mgmt 

Quality Assurance 
Quality Assurance 
Quality Assurance 

Quality Assurance 
Quality Assurance 
Quality Assurance 
Quality Assurance 

Accutest Laboratories 
Standard Operating Procedures 

Standard Operating'Procedure Title 

Volatile Organics in Drinking Water by EPA 524 
Volatile Organics in Wastewater by EPA 624 
Semi-Volai:ile Organics by EPA 625 

Volatile Organics by SW8260B 
Ethylene/Propylene Glycol Analysis DAI-GC/MS(STh:l) 
Semi-Volatile Organics by SW8270 

Prep of Base Neutral/ Acid Exttactables: Water Matrices 
Prep of Base Neutrals/ Acid Extractables in Solids 

Alumina Cleanup of Organic Extracts: SW361 0 . 
· Continuous Liquid/Liquid Extraction Water: SW3520C 

Sulfur Cleanup of Organic Extracts: SW846 3660B 

Testing & Approval Of Organics Solvents 
Preparation & Use of MDL Check Solution 
Preparation of Petroleum Oils & Organic Wastes for PCBs by SW 8082 

Removal of Sulfur from Extracts with Tetrabutylammonium Sulfite 
Soxhlet Extraction ~f Solids For Semi-Volatile Organics 
Preparation of Petroleum Products for EPA 8081 

Preparation of Petrolu~ Products for BNA by EPA 8270C 
Preparation for Aqueous DRO for Wisconsin 
Solvent Extraction for Soil/Sediment DRO for Wisconsin 
Pressurized Fluid Extraction (ASE) SW846-3545 
Alumina Column Cleanup SW3611 
Florisil Column Cleanup SW3620 
Silica Gel Cleanup SW3630 
Acid Base Partitioning SW3650 

Sulfuric Acid/Permanganate Cleanup SW3665 
Purge-And-Trap Extraction Of Aqueous Samples 
Collection/Preservation of Solids for VO Analysis: 5035 

Cleanup of Organic Extracts by Gel Permeation Chromatography 

PARs By HPLC Using SW-846 Method 8310 

Procedure For The Management Of Client Projects 
Client Specific Method Modifications 

Procedure For The Notification Of D\'<' Exceedences . 
Data Entry for Sample Log-In 

Preparation, Approval, Distribution & Archiving of SOPs 
Calibration of Analytical Balances 
Calibration of Thermometers 

Calibration and Use of Auto-Pipettes 
Temperature Monitoring-
Sample Container Cleaning & Quality Control 
Calibration of Kuderna-Danish Collection Tubes 

Numbet· 

EMS524 
EMS624 
Ei\15625 
EMS8260B 
EMS8260DAI 
EMS8270 

EO POOl 
EOP002 

EOPOOS 
EOP007 
EOP011 

EOP013 
EOP014 
EOP017 
EOP018 
EOP020 
EOP021 
EOP022 
EOP023 

EOP024 
EOP040 
EOP3611 
EOP3620 
EOP3630 
EOP3650 

EOP3665 
EOP5030 
EOP5035 
EOPGPC 

ELC8310 

EPM001 
EPM002 

EPl\.f003 
EPM004 

EQA001 
EQA002 
EQA003 

EQA004 
EQAOOS 
EQA006 
EQA007 
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Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 
Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Qu~ty Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Quality Assurance 

Accutest Laboratories 
Standard Operating Procedures 

Standard Operating Procedure Title 

Preparation and Analysis of Sample Presenratives 

Personnel Training and Analyst Proficiency 

Sample Batching Procedure 

Corrective Action Procedure 

Glassware Preparation For Inorganic Lab Use 

Preparation Of Glassv;rare For Organics Extraction 

Standards Traceability Documentation Procedure 

Template for Standard Operating Procedures 

Management/Reporting Of Proficiency Test (PT) Samples 

Creating/Distributing/Tracking Internal Chains Of Custody 

Creating New Accounts 

Creating New Projects 

Creating Product Codes 

Procedures For The Purchase Of Laboratory Supplies 

Control & Archiving Of Laboratory Documents 

Confidentiality Protection Procedures 

Quality System Review 

Contract Review 

Procedure for the Development and Application of MDLs and RLs 

Subcontracting Procedures 

Signature Authority 

Review of Inorganic Data 

Review of Organic Data 

Documentation of Equipment Maintenance 

Procedures for Accepting Departures from Laborat01y Specifications 

Client Complaints Resolution Procedure 

.Employee Technical Ethics Responsibilities 

Internal Audit Procedure 

Procedure for Obtaining Representative Sample Aliquots 

Procedure for Development &use of In-House Q C Criteria 

Manual Integration of Chromatographic Peaks 

Deionized \'V'ater Quality Control 

Management and Control of Change 

Laboratory Equipment Purchase and Removal From Service 

Calibration of Microliter Syringes 

Autosampler Vial Labeling Procedure (fo:rmally EOP041-01) 

pH for Volatile Samples 

Semivolatile Spike Solution Accuracy Verification 

Quality Control Review of Data Packages 

Procedures for Determining Method Comparability 

Refrigerator Storage Holding Blank P:rocedure 

Data Integrity Training Procedure 

Data Integrity Monitoring Procedure 

Procedure for Conducting Data Integrity Investigations 

Procedure for the C~nfidential Reporting of Data Integrity Issues 

Calibration of Volumetric Dispensers for Volume Critical Processes 

Number 

EQA008 

EQA009 

EQA010 

EQA011 

EQA012 

EQA013 

EQA014 

EQA016 

EQA017 

EQA018 

EQA019 

EQA020 

EQA021 

EQA023 

EQA02.5 

EQA027 

EQA028 

EQA029 

EQA030 

EQA031 

EQA032 

EQA034 

EQA035 

EQA036 

EQA037 

EQA038 

EQA039 

EQA041 

EQA042 

EQA043 

EQA044 

EQA046 

EQA047 

EQA048 

EQA049 

EQAOSO 

EQAOS1 

EQA0.53 

EQAOS4 

EQAOSS 

EQAOS6 

EQAOS7 

EQAOS8 

EQAOS9 

EQA061 

EQA062 
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Number 

Quality Assurance 
Quality Assurance 
Quality Assurance 
Quality Assurance 

Quality Assurance 
Quality Assurance 
Quality Assurance 

Quality Assurance 

Calibration ofVolumettic Dispensers/ Non-Critical Volumes Processes 

Glassware Preparation for use in VOA analysis 
EQA063 
EQA064 
EQA065 
EQA066 

EQA067 
EQA068 
EQA069 

EQA070 

Report Generation 
Report Generation 

Sample Mgmt. 

Sample Mgmt. 
Sample Mgmt. 
Sample Mgmt. 

Sample :Mgmt. 
Sample 11gmt. 

Control of Non-Conforming Product 
Client Notification of Key Personnel Changes 
Review of Inorganic· Notebooks 
Disposal of Spent Senu-Volatile Organic Extracts 
Compressed Gas Management 

Procedure for Tracking Quality Control Non-Conformances 

New Jersey DEP Contract Compliane Screening 
Report Generation-Data Package 

Sample Storage 
Chain Of Custody And Log In Procedure 
Temperature Maintenance Of Shipping Coolers 
Cooler Packaging And Shipping Procedure 

Procedures for Sample Couriers 
Surnma Canister Shipment & Retrieval: NJDEP 03-X-35135 

ERG001 
ERG002 

ESM001 

ESJvf002 
ESM004 
ESMOOS 

ES:lvf011 
ESM012 
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Method Capabilities by NELAC Accredited Fields of Testing 

Analytes Method Number Program Chemistry Field 

Alkalinity SM2320 B Drinking Water Inorganic Analysis 

Ammonia SM 4500-NH3 H Drinking Water Inorganic Ao.~Jysis 

Chloride, Fluoride, Sulfate EPA300.0 Drinking Water Inorganic Analysis 

Chlorine, Total Residual SM4500-CLF Drinking Water Inorganic Analysis 

Color, Apparent SM2120 B Drinking Water Inorganic Analysis 

Conductivity SM2510 B Drinking Water Inorganic Analysis 

Cyanide EPA335.4 Drinking Water Inorganic Analysis 

Foaming Agents (MBAS) SM5540 C Drinking \'V'ater Inorganic Analysis 

Nitrate/Nitrite EPA353.2 Drinking Water Inorganic Analysis 

Nitrite SM 4500-N02 B Drinking Water Inorganic Analysis 

Odor SM2150B Drinking Water Inorganic Analysis 

Organic Carbon, Total (I'OC) SM5310B Drinking Water Inorganic Analysis 

Orthophosphate SM4500-P E Drinking Water Inorganic Analysis 

Perchlorate EPA314.0 Drinking Water Inorganic Analysis 

pH, Hydrogen Ion S1vf 4500-H+ B Drinking Water Inorganic Analysis 

Silica, Dissolved SM 4500-Si D Drinking Water Inorganic Analysis 

Temperature SM2550B Drinking Water Inorganic Analysis 

Total Dissolved Solids SM2540 C Drinking Water Inorganic Analysis 

Total Organic Halides (fOX) SM 5320 B Drinking Water Inorganic Analysis 

Turbidity EPA 180.1 Drinking Water Inorganic Analysis 

Hardness, Calcium EPA 200.7 Drinking Water Metals Analysis 

Hardness, Total EPA200.7 Drinking Water Metals Analysis 

Hardness, Total SM2340 C Drinking Water Metals Analysis 

MercU1y EPA245.1 Drinking Water Metals Analysis 

Metals EPA200.7 Drinking Water Metals Analysis 

Metals EPA200.8 Drinking Water Metals Analysis 

Chlorinated .Herbicides EPA515.1 Drinking Water Organics Analysis 

DBCP, EDB & TCP EPA 504.1 Drinking Water Organics Analysis 

Volatile Organics EPA524.2 Drinking Water Organics Analysis 

TotalColiform/E.Coli SM9223 B Drinking Water Microbiology 

Heterotrophic Bacteria SM9215 B. Drinking Water l\·ficrobiology 

Acidity as CaC03 SM 2310 B (4A) \'V' astewater Inorganic Analysis 

Alkalinity as CaC03 SM2320 B \'V'astewater Inorganic Analysis 

Ammonia SM20 4500-NH3-B+G \'{! astewatet Inorganic Analysis 

Biochemical Oxygen Demand SM5210 B Wastewater Inorganic Analysis 

Bromide, Chloride, Fluoride, Sulfate EPA300.0 \'V'astewater Inorganic Analysis 
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Method Capabilities by NELAC Accredited Fields of Testing 

Analytes Method Number Program Chemistcy Field 

Carbonaceous BOD (CBOD) SM5210 B \Vastewater Inorganic Analysis 

Chemical Oxygen Demand (COD) SM5220 C \'<7 astewater Inorganic Analysis 

Chloride SM4500-Cl C \'<7 astewater Inorganic Analysis 

Chlorine, Total Residual SM4500-ClF \'<7 astewater Inorganic Analysis 

Chromium (VI) SM3500-CrD \'<7 astewater Inorganic Analysis 

Chromium (VI) EPA218.6 \'<7 astewater Inorganic .Analysis 

Color, Apparent S:M2120B \Vastewater Inorganic Analysis 

Cyanide (Sample Preparation) SM 4500-CN C+E \'<7 astewater Inorganic Analysis 

Cyanide (Analytical Finish) EPA 335.4 \'<7 astewater Inorganic Analysis 

Cyanide Amenable to Chlorine S:i\-1 4500-CN C+G \'<7 astewater Inorganic Analysis 

Hardness, Total as CaC03 SM2340 Bore \'<7 astewater Inorganic Analysis 

Iron, Ferrous SM4500-FeD \'<7 astewater Inorganic Analysis 

Kjeldahl Nitrogen, Total EPA 351.2 \'<7 astewater Inorganic Analysis 

Nitrate/Nitrite EPA 353.2 \Vastewater Inorganic Analysis 

Nitrite SM 4500-NOz B \'<7 astewater Inorganic Analysis 

Oil & Grease, HEI\·f-IL EPA 1664A \'<7 astewater Inorganic Analysis 

Oil & Grease, SGT-HEM, Non-Polar EPA 1664A \'<7 astewater Inorganic Analysis 

Organic Nitrogen Sl\·f 4500-N B+G 'W' astewater Inorganic Analysis 

Orthophosphate SM4500-PE \VJastewater Inorganic Analysis 

Oxygen, Dissolved SM 4500-0 C Wastewater Inorganic Analysis 

Oxygen, Dissolved SM4500-0 G \'<7 astewater Inorganic Analysis 

pH Hydrogen Ion SM4500-H+B \'<7 astewater Inorganic Analysis 

Phenols EPA. 420.1 +420.4 Wastewater Inorganic Analysis 

Phenols (Analytical Finish) SW846 9066 Wastewater Inorganic Analysis 

Phosphoms (Total) EPA.365.3 Wastewater Inorganic Analysis 

Residue, Filterable (TDS) SM2540 C Wastewater Inorganic Analysis 

Residue, Nonfilterable (TSS) SM2540D Wastewater Inorganic Analysis 

Residue, Settlable SM2540F Wastewater Inorganic Analysis 

Residue, Total SM2540 B \'<7 astewater Inorganic Analysis 

Residue, Volatile EPA. 160.4 Wastewater Inorganic Analysis 

Total, fL'<{ed, and volatile solids (SQAR) SM 2540 G, 18th Ed. \'<7 astewater Inorganic Analysis 

Salinity SM2520 B Wastewater Inorganic Analysis 

Silica, Dissolved SM4500-SiD Wastewater Inorganic Analysis 

Specific Conductance SM2510 B \'<7 astewater Inorganic Analysis 

Specific Conductance SW846 9050A. \VJ astewater Inorganic Analysis 

Sulfide (S) SM 4500-S E or F Wastewater Inorganic Analysis 

Sulfite (S03) SM 4500-S03 B \'<7 astewater Inorganic Analysis 

Surfactants (i\1ethylene Blue) SM 5540 C Wastewater Inorganic Analysis 

Temperature SM2550 B \'<7 astewater Inorganic Analysis 

Total Organic Carbon (TOC) SM 5310 B, CorD \'<7 astewater Inorganic Analysis 

Total Organic Halides (TOX) SW846 9020B \VJastewater Inorganic Analysis 

R2-0000759



•n .AOCUTESt; 
-t.ll.rJOAATt'lJR-t.l:6 

Appmdix III: Anafytical Capabilities 
Page 90 of 106 

Revision Date: Febmary 2011 

Method Capabilities by NELAC Accredited Fields of Testing 

Analytes Method Number Program Chemistry Field 

Turbidity EPA 180.1 \'{l astewater Inorganic Analysis 

Metals, Total- Water SW8463010A Wastewater 1\·fetals Prep 

Metals,, Total- Water, Rec. + Dissolved SW846 3005A \Vastewater Metals Prep 

Hardness, Total as CaC03 EPA200.7 \Vastewater Metals Analysis 

Hardness, Total as CaC03 SM2340 B orC \Vastewater Metals Analysis 

Mercruy EPA245.1 Wastewater .i\fetals Analysis 

Metals,ICP EPA 200.7 \Vastewater Metals Analysis 

Metals, ICP/MS EPA200.8 \Vastewater Metals Analysis 

Mercury, Low-Level EPA245.7 \"'{;' astewater Metals Analysis 

Mercu1y, Low-Level EPA 1631E \'{7 astewater Metals Analysis 

Mercmy, LiqUid Waste SW846 7470A \Vastewater Metals Analysis 

Acrolein & Actylonittile EPA603 \Vastewater Organics Analysis 

Base/Neutrals and Acids EPA625 \Vastewater Organics Analysis 

Extractable Petroleum Hydrocarbons NJDEPEPH \Vastewater Organics Analysis 

Organochlorine Pests & PCBs EPA608 Wastewater Organics Analysis 

Petroleum Hydrocarbons NJ-OQA-Q.A.JI.f-25 Wastewater Organics Analysis 

Pu.rgeable Aromatics EPA602 Wastewater Organics Analysis 

Volatile Organics EPA624 \Vastewater Organics Analysis 

Coliform, Fecal (Count per 100 mL) SM9222D Wastewater lviicrobiology 

Coliform, Total (Count per 100 mL) SM 9222 B Wastewater Microbiology 

Heterotrophic Plate Count SM 9215 B Wastewater Microbiology 

Acid Soluble/Insoluble Sulfides SW846 9034 Solid/Haz. Waste Inorganic Analysis 

Bomb Calorimetry ASTMD-240 Solid/Haz. Waste Inorganic Analysis 

Bromide, Chloride, Fluoride, Sulfate SW846 9056 Solid/Haz. Waste Inorganic Analysis 

Cation, Exchange Capacity SW846 9081 Solid/Haz. Waste Inorganic Analysis 

Chromium (VI) Digestion SW846 3060A Solid/Haz. Waste Inorganic Analysis 

Chromium (VI) SW846 7196A Solid/Haz. Waste Inorganic Analysis 

Chromium (VI) SW846 7199 Solid/Haz. Waste Inorganic Analysis 

Corrosivity/pH, >20% H20 SW846 9040C Solid/Haz. Waste Inorganic Analysis 

Cyanide SW846 9010B Solid/Haz. Waste Inorganic Analysis 

Cyanide, Amenable to Chlorine SW846 9010B Solid/Haz. Waste Inorganic Analysis 

Cyanide SW846 9012B Solid/Haz. Waste Inorganic Analysis 

Extractable Organic Halides SW846 9023 Solid/Haz. Waste Inorganic Analysis 

Free Liquid SW846 9095 Solid/Haz. Waste Inorganic Analysis 

Ignitability SW8461010A Solid/Haz. Waste Inorganic Analysis 

Oil & Grease, HEM EPA 1664A Solid/Haz. Waste Inorganic Analysis 
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Method Capabilities by NELAC Accredited Fields of Testing 

Analytes Method Number Program Chemistcy Field 

Oil & Grease and Sludge, HEM SW846 9071B Solid/Haz. Waste Inorganic Analysis 

pH, Hydrogen Ion SW846 9040C Solid/Haz. Waste Inorganic Analysis 

pH, Hydrogen Ion, Waste, >20% \'\Tater SW846 9040C Solid/Haz. Waste Inorganic Analysis 

pH, Soil and Waste SW846 9045C Solid/Haz. Waste Inorganic Analysis 

Phenols (Sample Preparation) S\'V'846 9065 Solid/Haz. Waste. Inorganic Analysis 

SPLP Metals/Organics SW8461312 Solid/Haz. Waste Inorganic Analysis 

TCLP 1vietals/Semi Volatile Organics SW8461311 Solid/Haz. Waste Inorganic Analysis 

TCLP Volatile Organics SW8461311 Solid/Haz. Waste Inorganic Analysis 

Total Organic Carbon (TOC) SW846 9060A Solid/Haz. Waste Inorganic Analysis 

Metals, Solids SW846 3050B Solid/Haz. Waste Metals Prep 

Jl.fercmy, Solid \'\1aste SW846 7471A Solid/Haz. Waste lVfetals Analysis 

Metals by ICP SW846 6010B Solid/Haz. Waste Metals Analysis 

Metals by ICP /MS SW846 6020 Solid/Haz. Waste Metals Analysis 

Semivolatiles, Acid/Base Partition SW846 3650B Solid/Haz. Waste Organics Prep 

Semivolatiles, Alumina Cleanup SW846 3610B Solid/Haz. Waste Organics Prep 

Semivolatiles, Alumina Cleanup (Petro) SW846 3611B Solid/Haz. Waste Organics Prep 

Semivolatiles, Florisil Cleanup SW8463620B Solid/Haz. Waste Organics Prep 

Semivolatiles, Gel Permeation Cleanup SW846 3640A Solid/Haz. Waste Organics Prep 

Semivolatiles, Silica Gel Cleanup SW846 3630C Solid/Haz. Waste Organics Prep 

Semivolatiles, Sulfur Cleanup SW846 3660B Solid/Haz. Waste Organics Prep 

Semivolatiles, Sulfuric Acid/MnOz SW846 3665A Solid/Haz. Waste Organics Prep 

Semivolatile Prep, Pressurized Fluid SW846 3545 Solid/Haz. Waste Organics Prep 

Semivolatile Prep, Waste Dilution SW8463580A Solid/Haz. Waste Organics Prep 

Semivolatile Pr~p Solid, Sonication SW846 3550B Solid/Haz. Waste Organics Prep 

Semivolatile Prep Solids, Soxhlet SW846 3540C Solid/Haz. Waste Organics Prep 

Semivolatile Prep Water SW846 3520C Solid/Haz. Waste Organics Prep 

Semivolatile Prep Water SW846 3510C Solid/Haz. Waste Organics Prep 

Volatile,Headspace SW846 3810 Solid/Haz. Waste Organics Prep 

Volatile, Purge & Trap, Solids-High SW846 5035H Solid/Haz. Waste Organics Prep 

Volatile, Purge & Trap, Solids-Low SW846 5035L Solid/Haz. Waste Organics Prep 

Volatile, Purge & Trap, Water SW846 5030B Solid/Haz. Waste Organics Prep 

Alcohols SW846 8015B Solid/Haz. Waste Organics Analysis 

Aromatic/Halogenated Volatile SW846 8021B Solid/Haz. Waste Organics Analysis 

Base/Neutrals and Acids SW846 8270C Solid/Haz. Waste Organics Analysis 

Chlorinated Herbicides SW846 8151A Solid/Haz. Waste Organics Analysis 

DBCP, EDB & TCP SW846 8011 Solid/Haz. Waste Organics Analysis 

Diesel Range Organic SW846 8015B Solid/Haz. Waste Organics Analysis 
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Method Capabilities by NELAC Accredited Fields of Testing 

Analytes Method Number Program Chemistcy Field 

Dissolved· Gas/ Aqueous Media RSK-175 Solid/Haz. Waste Organics Analysis 

Ed1ylene Glycol & Propylene Glycol SW846 8260B Solid/Haz. Waste Organics Analysis 

Extractable Petroleum Hydrocarbons NJDEPEPH Solid/Haz. Waste Organics Analysis 

Gasoline Range Organic SW846 8015B Solid/Haz. Waste Organics Analysis 

Organochlorine Pesticides SW846 8081 Solid/Haz. Waste Organics Analysis 

PCBs SW846 8082 Solid/Haz. \'{'aste Organics Analysis 

Petroleum Hydrocarbons NJ-OQA-QAM-25 Solid/Haz. Waste Organics Analysis 

Polynuclear Aromatic HCs SW846 8100 Solid/Haz. Waste Organics Analysis 

Polynuclear Aromatic HCs SW846 8310 Solid/Haz. Waste Organics Analysis 

Volatile Organics SW846 8260B Solid/Haz. Waste Organics Analysis 

Volatile Organics EPA TO- 3 Clean Air Act Organics Analysis 

Volatile Organics EPAT0-15 Clean Air Act Organics Analysis 
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Method Capabilities-Non-NELAC Methods 

Analytes Method Number Program Chemistry Field 

Phenols EPA420.4 Drinking Water Inorganic Analysis 

Carbon Dioxide s:~vf 4500-C02 C or D Wastewater Inorganic Analysis 

Iodide SM 4500-I B \'V'astewater Inorganic Analysis 

Iodine Sl\·I 4500-I B \'llastewater Inorganic Analysis 

Nonionic Surfactants as CTAS SM5540D \'(:' astewater Inorganic Analysis 

Particulate Matter EPA 160.2M \'\7 astewater Inorganic Analysis 

· Petroleum Hydrocarbons EPA418.1 \'\7 astewater Inorganic Analysis 

Phosphoms, Hydrolyzable EPA 365.3 \'\7 astewater Inorganic Analysis 

Redox Potential vs H+ ASTMD1498-76 \'V'astewater Inorganic Analysis 

Specific Gravity ASThf D1298-85 \'ll astewater Inorganic Analysis 

Total Organic Content ASThf D2974-87 \'\7 astewater Inorganic .Analysis 

Unburned Combustibles EPA 160.1 +160.4 \'ll astewater Inorganic Analysis 

Viscosity ASTMD445/6 Wastewater Inorganic Analysis 

Volatile Suspended Solids EPA 160.2+160.4 Wastewater Inorganic Analysis 

Weak Acid Dissociable Cyanide Prep Sl\•f 4500-CN I Wastewater Inorganic Analysis 

Ammonia EPA350JM Solid/Haz. Waste Inorganic Analysis 

Ammonia EPA350.2M Solid/Haz. Waste Inorganic Analysis 

Base Sediment ASTM D473-81 Solid/Haz. Waste Inorganic Analysis 

Bulk Density (Dry Basis) ASTM D2937-94M Solid/Haz. Waste Inorganic Analysis 

Chemical Oxygen Demand HACHSOOOM Solid/Haz. Waste Inorganic Analysis 

Chloride EPA325.3M Solid/Haz. Waste Inorganic Analysis 

Combustion, Bomb Oxidation SW846 5050 Solid/Haz. Waste Inorganic Analysis 

Grain Size & Sieve Testing ASTM D422-63 Solid/Haz. Waste Inorganic Analysis 

Heat Content, BTU ASTM D3286-85 Solid/Haz. Waste Inorganic Analysis 

Ignitability (Flashpoint) ASTMD93-90/SW846 Ch 7 Solid/Haz. Waste Inorganic Analysis 

Multiple Extractions SW8461320 Solid/Haz. Waste Inorganic Analysis 

Neutral Leaching Procedure ASTM D3987-85 Solid/Haz. Waste Inorganic Analysis 

Nitrate/Nitrite EPA353.2M Solid/Haz. Waste Inorganic Analysis 

Organic Matter (Ignition Loss) AASHTO T267-86M So~d/Haz. Waste Inorganic r\4alysis 

Orthophosphate EPA 365.21vf Solid/Haz. Waste Inorganic Analysis 

Percent Ash (Dry Basis) ASTM D482-91 Solid/Haz. Waste Inorganic Analysis 

Percent Solids ASTM D4643-00 Solid/Haz. Waste Inorganic Analysis 

Percent Sulfur ASTM D129-61 Solid/Haz. Waste Inorganic Analysis 

Petroleum Hydrocarbons EPA418.1M Solid/Haz. Waste Inorganic Analysis 

Phosphoms, Total EPA365.3M Solid/Haz. Waste Inorganic Analysis 

Phosphoms, Hydrolyzable EPA365.3M Solid/Haz. Waste Inorganic Analysis 

Pour Point ASTMD97-87 Solid/Haz. Waste Inorganic Analysis 

Reactive Cyanide SW846 7.3.3.2 Solid/Haz. Waste Inorganic Analysis 
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Method Capabilities-Non-NELAC Methods 

Analytes Method Number Program Chemistt;y Field 

Reactive Sulfide SW846 7.3.4.2 · Solid/Haz. Waste Inorganic Analysis 

Redox Potential vs H+ ASTi\1D1498-76M Solid/Haz. Waste Inorganic Analysis 

Specific Gravity of Solids ASTM D1429-86:M Solid/Haz. Waste Inorganic Analysis 

Sulfide (S) EPA376.1 M Solid/Haz. \.'V'aste Inorganic Analysis 

Sulfite (S03) EPA377.1M Solid/Haz. \.'X'aste Inorganic Analysis 

Total Chlorine ASTM D808-91 Solid/Haz. Was.te Inorganic Analysis 

Total Kjeldahl Nitrogen EPA 351.2l.v1 Solid/Haz. Waste Inorganic Analysis 

Total Organic Carbon CORPENG81 Solid/Haz. Waste Inorganic Analysis 

Total Organic Carbon ILOYD KAHN 1988 Solid/Haz. Waste Inorganic Analysis 

Total Organic Chlorine. ASTM D808-91M Solid/Haz. Waste Inorganic Analysis 

Total Plate Count SM9215BM Solid/Haz. Waste Inorganic Analysis 

Total Volatile Solids EPA 160.4M Solid/Haz. Waste Inorganic Analysis 

Water Content AS'Thf D95-83 Solid/Haz. Waste Inorganic Analysis 

Extractable Petroleum HCs Massachusetts EPH Solid/Haz. Waste Organics Analysis 

Extractable Petroleum HCs Missouri DRO Solid/Haz. \.'\'aste Organics Analysis 

Total Petroleum Hydrocarbons FLDEP FL-PRO Solid/Haz. Waste Organics Analysis 

Total Petroleum Hydrocarbons Connecticut ETPH Solid/Haz. Waste Organics i\nalysis 

Volatile Petroleum HCs Massachusetts VPH Solid/Haz. Waste Organics Analysis 

Volatile Petroleum HCs Missouri GRO Solid/Haz. Waste Organics Analysis 
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Equipment Manufacture & Description Serial Number 

ASE Dionex ASE 200 99040595 

ASE Dionex ASE 200 99040603 

ASE Dionex ASE 200 03040695 

ASE Dionex ASR 200 99030375 

ASE Dionex ASE 200 99030375 

Balance-
Ohaus TS400D (B-3) 1330 

Top Load 

Balance-
Ohaus Scout (B-4) BJ046417 

Top Load 

Balance-
Ohaus E400 (B-6) 8714 

Top Load 
Balance-

Ohaus Navigator (B-7) 1121370265 
Top Load 

Balance-
Ohaus TS400S (B-9) 2475 

Top Load 

Balance-
Ohaus GT4100 (B-11) 3202 

Top Load 

Balance-
Sartorious B41 00 (B-13) 38080035 

Top Load 

Balance-
Denver Inst. Co. XL500 (B-14) B045530 

Top Load . 

Balance-
Ohaus Navigator (B-15) 121370273 

Top Load 

Balance-
Ohaus E:x-plorer (B-16) E1581119212171 

Top Load 

Balance-
Ohaus Navigator (B-17) 11192639994 

Top Load 

Operating 
System 
Software 

None 

None 

None 

None 

None 

None 

None 

None. 

None 

None 

None 

None 

None 

None 

None 

None 

Data 
Processing 
Software 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 
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Location Purchase 

Organic Prep 1999 

Organic Prep 1999 

Organic Prep 2005 

Organic Prep 1999 

In organics 1999 

Organic Prep Pre-2000 

Sample 
2001 

Managetnen t 

Out of 
Pre-2000 

service 

Organic Prep 2002 

Extra 2000 

Extra Pre-2000 

In organics Pre-4000 

In organics Pre-2000 

In organics 2002 

Inorganics 2001 

Out of 
2001 service 
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Equipment Manufacture & Description Serial Number 

Balance-
Ohaus Navigator (B-18) 1119323138 

Top Load 

Balance-
Ohaus Scout II (B-19) BJ514783 

Top Load 
Balance-

Ohaus Scout II (B-20) BJ320905 
Top Load 
Balance-

Ohaus Adventurer (B-21) E1021218270448 
Top Load 

Balance-
Ohaus Scout II (B-25) BJ514770 

Top Load 
Balance-

Ohaus Adventurer AR3130 (B-26) 1240-P 
Top Load 

Balance-
Ohaus Adventurer AV412 (B-27) 8026251106 

Top Load 

Balance-
Ohaus Sport (B-28) 7124230518 

Top Load 

Balance-
Ohaus Adventurer AV412 (B-29) 8026391019 

Top Load 

Balance-
Ohaus Adventurer AV412 (B-30) 8026391160 

Top Load 

Balance-
Ohaus Adventurer AV412 (B-31) 8028041080 

Top Load 
Balance-

Sartorius TE31 025 (B-32) 21950273 
Top Load 

Balance-
Ohaus Adventure AV412 (B-33) 8028391184 

Top Load 

Balance-
Ohaus Advet1ture AV412 (B-34) 8028391117 

Top Load 

Balance-
Ohaus Adventure AV212 (B-35) 8029171184 

Top Load 

Balance-
Ohaus Adventure AV212 (B-36) 8029131104 

Top Load 

Balance-
Ohaus Adventure AV412 (B-37) 802916112 

Top Load 

Operating 
System 
Software 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Data 
Processing 
Software 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Appendix IV: Laboratory EqHiplllent 
Page 97 of 106 

Revision Date: February 2011 

Location Purchase 

Out of 
2001 

service 

Out of 
2002 

service 

Methanol 
2002 

Prep 

In organics 2001 

Methanol 
2004 

Prep 

Metals Prep 2004 

In organics 2005 

Otgatlics; 
2005 

Volatiles 

Out of 
2005 

service 

Screen 2005 

Organic Prep 2007 

Inorganics 2007 

Sample 
2007 

Management 

Orgruucs; 
2007 

Volatiles 

In organics 2008 

ICLab 2008 

Organic Prep 2008 
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Equipment Manufacture & Description · Serial Number 

Balance-
Ohaus Adventurer-Pro (B-38) 8030441010 

Top Load 

Balance-
Mettler AE 160 (B-5) C11620 

Analytical 

Balance-
ACCU U\ 110 (B-10) 70405919 

Analytical 
Balance-

Ohaus Adventurer (B-24) 12250325~3P 
Analytical 

Balance-
Denver P-214 (B-39) 25450279 

Top Load 
Balance-

Denver P-214 (B-40) 25550445 
Top Load 

Balance-
Ohaus Adventure AV412 (B-41) 8031331120 

Top Load 

Balance-
Ohaus Adventure A V 412 (B-42) 8031331113 

Top Load 

Calorimeter PARR 1261EA 1499 

DO Meter YSI 5000 07B1560 

DO Meter YSI-SOB 91L034801 

DO Meter YSI-51B 92A035818 

DO Meter YSI-55/12ft OOC0598BG 

FIA Analyzer "Lachat Quikchem 8000 A83000-2273 

FIA Analyzer Lachat Quikchem 8000 A83000-1402 

Flash point Koehler- K16200 R07002563B 

GC-2G (I) Agilent Technologies 6890N / 7683 CN10450110 

Operating 
System 
Software · 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

OmnionFIA 

Omnion FIA 

None 

HP Chemst.'ltion 

Data 
Processing 
Software 

-None 

None 

None 

None 

None 

None 

None 

-None 

None 

None 

None 

None 

None 

Omnion FIA 

Omnion FIA 

None 
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Location Purchase 

In organics 2009 

ltlot:ganics 1999 

Out of 
2001 

service . 

In organics 2004 • 

! 

; 

In organics 2010 

In organics 2010 

In organics 2010 

Inorganics 2010 

In organics 1996 
.• 

Inorganics 2008 

In organics 1988 

Field Serv. 1998. 

Field Serv. 2000 

In organics 2004 

In organics 1999 

I11organics 2010 

HP Enviroquant 
Organics; 

2005 
SVOCs 
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Equipment Manufacture & Description 

GC-2YI2Z Agilent Technologies 6890N & N10149 

GC-3G (J) Agilent Technologies 6890N I 7683 

GC-3YI3Z 
Agilent Technologies 7890A I 7683B 
DualFID 

GC-4G Agilent Technologies 6890N I 7693 

GC-4YI4Z 
Agilent Technologies 7890A I 7683B 
DualFID 

GC-AA Agilent 7890A I AS 7683B 

GC-AB 
Hewlett-Packard 5890 I Dual ECD I 
HP 7673 AS 

GC-CD 
Hewlett-Packard 5890 I Dual ECD I 
HP 7673 AS 

GC-EF 
Hewlett-Packard 5890 I Dual ECD I 
HP 7673 AS 

GC-G111H Agilent Technologies 6890N I 7683 

GC-GH 
Hewlett-Packard 5890 I Dual ECD I 
HP 7673 AS 

GC-II Hewlett-Packard 5890 Series II 

GC-JK 
Hewlett-Packard 5890 I PID I Hall I 4552 
I 4560ARCHON 

GC-LM 
Hewlett-Packard 6890 I PID I FID I 
or 4551 I 4560 P&T 

GC-NP 
Hewlett-Packard 5890 I PID I FID I 
Tekmar solatek 72 

GC-OAIOB Agilent Technologies 6890N 

GC-QR 
Hewlett Packard 5890 I PID I FID I 
Entech AutoAir7000 

Serial Number 

CN10407032 I CN40327643 I 
CN40434847 

CN10450109 

CN10735014 I CN73345070 

CN10361136 I CN10340093 

CN10832133 I CN83252932 

CN10832133 I US08232002 

2750A16635 

3336A58788 

2541A06786 

US10322012 I CN23326744 

2938A25059 

3203A40375 

3336A51043 

US00008927 

3336A58858 

US10240147 

3336A51044 

Operating 
System 
Software 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstatio11 

HP Chemst.1.tion 

HP Chemstation 

HP Chemstation 

HP Chemst.1.tion 

HP Chemstation 

HP Chemstation 

HP Chemstation 
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Data 
Processing 
Software 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroqu,1.nt 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroqu,1.nt 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

Location 

Organics; 
SVOCs 

Organics; 
SVOCs 

Organics; 
SVOCs 

Organics; 
SVOCs 

Organics; 
SVOCs 

Organics; 
Volatiles 

Organics; 
SVOCs 

Organics; 
SVOCs 

Organics; 
Volatiles 

Organics; 
SVOCs 

Organics; 
SVOCs 

Organics; 
SVOCs 

Organics; 
Voladles 

Organics; 
Volatiles 

Organics; 
Volatiles 

Organics; 
SVOCs 

Air 
Laboratory 

Purchase 

2004 

2005 

2007 

2010 

2010 

2008 

1990 

1995 

1992 

2003 

1990 

1994 

1994 

1998 

1995 

2002 

1993 
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Equipment Manufacture & Description 

GC-QT Agilent Technologies 6890N 

Hewlett-Packard 5890 I FID I 014551 I 
GC-SC 

4560 

Hewlett-Packard 5890 I FID I Tekn.1ar 
GC-SR 

7000 

Hewlett-Packard 5890 I FID I NPD I GC-ST 
HP 7673 AS I Tek 

Hewlett-Packard 5890 I FID I 0!4551 I 
GC-SV 

4560 

Hewlett-Packard 5890 I FID I 014551A I 
GC-SY 

4560 

Hewlett-Packard 5890 I Dual FID I 
GC-UV or 4551 I 4560 

Hewlett-Packard 6890 I Dual BCD I 
GC-WW 

HP 7673 AS 

Hewlett-Packard 6890 I Dual BCD I 
GC-X:X 

HP 7683 AS 

Hewlett-Packard 6890 I PID I FID I GC-YZIZZ 
OI HP GC System Injector 

Agilent Technologies 5973 I 6890N AS 
GCMS-1A 

4551A 14660 
Agil~nt Technologies 7890A I 5975C 

GCMS-1B 
Teledyne I Tekmar AquaTek AS 

Agilent Technologies 5973 I 6890N AS 
GCMS-1C 

455114560 

Agilent Technologies 5973 I 6890N AS 
GCMS-2A 

Tekmar Solatek 72 

Agilent Technologies 5973 I 6890N AS 
GCMS-2B 

4551A I 4660 

Agilent Technologies 5973 I 6890N AS 
GCMS-2C 

4551A 14560 
Agilent Technologies 5973 I 6890N AS 

GCMS-2D 
455214560 

Serial Number 

US10148124 

2443A03797 

2612A07448 . 

3140A38871 

LR47-359C I N244460743l 
3336A58859 

2643A10503 

2921A23322 

US00010037 

US00022968 

US000110651 US83806744 

CN10314026I US30945331 

CN10845177 I US83111119 

CN10425085 I US41746667 

CN10314028I US30945325 

CN10441033I US 43146954 

CN10441035 I US 43146953 

CN10432038I US43146771 

Operating 
System 
Software 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemst.'ltion 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemst.'ltion 

HP Chemstation 

HP Chemstation 

HP Chemst.1.tion 

HP Chemstation 

HP Chemst.'ltion 

HP Chemstation 
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Data 
Processin2' 
Software· 

HP Bnviroquant 

HP Bnviroquant 

HP Enviroquant 

HP Enviroquant 

HP Bnviroquant 

HP Bnviroquant 

HP Bnviroquant 

HP Bnviroquant 

HP Enviroquant 

HP Bnviroqua·nt 

HP Bnviroquant 

HP Bnviroquant 

HP Bnviroquant 

HP Bnviroquant 

HP Enviroguant 

HP Bnviroguant 

HP Bnviroquant 

Location 

Organics; 
SVOCs 

Organics; 
Volatiles 

Organics; 
Screening 

Organics; 
Volatiles 

Or<mnics· 
b ' 

Screening 

Organics; 
Screening 

Org.anics; 
SVOCs 

Organics; 
SVOCs 

Organics; 
SVOCs 

Organics; 
SVOCs 

Organics; 
Volatiles 

Organics; 
Volatiles 

Orgatucs; 
Volatiles 

Orgatucs; 
Volatiles 

Organics; 
Volatiles 

Orgatucs; 
Volatiles 

Organics; 
Volatiles 

Purchase 

2002 

1990 

1992 

1996 

1996 

1990 

1996 

1997 

1998 

1998 

2003 

2008 

2004 

2003 

2004 

2004 

2004 
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Equipment Manufacture & Description 

GCMS-2E 
Agilent Technologies 5975 I 6890N AS 
4551A I 4660 

GCMS-2M 
A,oilent Techt1ologies 5973 I 6890N AS 
4552 I 12120 

GCMS-2P Agilent Technologies 5975C I 7890A 

GCMS-2W 
Agilent Technologies 5973 I 6890N AS 
Entech 7016CA 

GCMS-3A 
Agilent Technologies 5973 I 6890N AS 
4551A I 4660 

GCMS-3B 
Agilent Technologies 6890 I 5973 I 
01 4551A I 4660 

GCMS-3C 
Agilent Technologies 5973 I 6890N AS 
45551A I 4660 

GCMS-3D 
Agilent Technologies 5975B I 6890N AS 
4551A I 4660 

GCMS-3E 
Agilent Technologies 5975 I 6890N 
Agilent 7 683 

GCMS-3M 
Agilent Technologies 5975B I 6890N I 
Agilent 7683B 

GCMS-3P Agilent Technologies 5975C I 7890A 

GCMS-3W 
Agilent Technologies 5973 I 6890N Entech 
7016A 

GCMS-4B Agilent Technologies 5975C I 7890A 

GCMS-4D Agilent Technologies 5975C I 7890A 

Agilent Technologies 5975C I 7890A 
GCMS-4M 

Agilent 7683B 

GCMS-A 
Hewlett-Packard 6890 I 5973 MSD I 
01 4552 I 4560 ARCHON 

GCMS-B 
Hewlett-Packard 589011+ I 5972 MSD I 
Agilent 7673 

Serial Number 

CN10612046 I US60532596 

CN10612028 I US60532578 I 
CN61031719 

US10237403 I CN10241022 

CN10413022 I US40646500 

CN10432042 I US43146776 

US10240044 I US21844015 

CN10517038 I US44621480 

CN10637120 I US62724193 

CN10614011 I US61332852 I 
CN73943902 

US65125107 I CN10703029 I 
CN61933091 

US83111119 I CN10361163 

CN10425086 I US41746669 I 
1351 

US10323601 I CN10361158 

US10237301 I CN10241019 

US73317574 I CN1074251 I 
US94209706 

US000332721 US94212183 

3336A61054 I 3524A03106 

Operating 
System 
Software 

HP Chemstation 

HP Chemst.'ltion 

HP Chemstation 

HP Chemstation 

HP Chemst.'ttion 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemst.'ltion 

HP Chernstation 

HP Chemstation 

HP Chemstation 

HP Chemst.'ltion 
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Data 
Processing 
Software 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

Location 

Organics; 
Volatiles 

Organics; 
SVOCs 

Organics; 
SVOCs 

Air 
Laboratory 

Organics; 
Volatiles 

Organics; 
Volatiles 

Organics; 
Volatiles 

Organics; 
Volatiles 

Organics; 
SVOCs 

Organics; 
SVOCs 

Orgatlics; 
SVOCs 

Air 
Laboratory 

Organics; 
Volatiles 

Orgatlics; 
Volatiles 

Organics; 
SVOCs 

Orgatlics; 
Volatiles 

Organics; 
SVOCs 

Purchase 

2006 

2006 

2010 

2004 

2004 

2002 

2005 

2006 

2006 

2007 

2010 

2007 

2010 

2010 

I 

2007 

2000 

1996 
-------- --------------
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Equipment Manufactute & Description 

Hewlett-Packard 5890 I 5970 MSD I 
GCMS-C 

HP 01 4552 I 4560 

Hewlett-Packard 6890 I 5973 MSD I 
GCMS-D 

01 4551 I 4560 P&T 

Hewlett-Packard 6890 I 5973 MSD I GCMS-E 
01455114560 P&T 

Hewlett-Packard 6890 I 5973 MSD I 
GCMS-F 

HP 7683 AS 

Hewlett-Packard 5890111 5970 MSD I GCMS-G 
01 4552 I 4660 

Hewlett-Packard 589011+ I 5972 MSD I 
GCMS-H 

HP 7673 AS 

Hewlett-Packard 5890 I 5970 MSD I 
GCMS-1 

01 45511 4560 

Hewlett-Packard 5890 I 5970 MSD I 
GCMS-J 

01 45521 4560 P&T 
Hewlett-Packard 589011 I 5970 MSD I 

GCMS-K 
01 4551 I 4560 P&T 

Hewlett-Packard 5890 I 5970 MSD I 
GCMS-L 

01 4551 I 4560 P&T 

Hewlett-Packard 6890 I 5973 MSD I 
GCMS-M 

HP 7683AS 

Hewlett-Packard 5890 I 5970 MSD I 
GCMS-N 

Tekmar 2000 I 2032 P&T 

Agilent Technologies 5973 I 6890N AS 
GCMS-P 

455214560 

Hewlett-Packard 5890111 5971 MSD I 
GCMS-Q 

En tech Air Samp 7000 

Hewlett-Packard 6890 I 5973 MSD I 
GCMS-R 

HP 7683 AS 

Hewlett-Packard 6890 I 5973 MSD I 
GCMS-S 

01 4552 I 4660 ARCHON 

Hewlett-Packard 6890 I 5973 MSD I 
GCMS-T 

01 4551A I 4660 P&T 

Serial Number 

2643A122671I2807A1146 

US000305511 US93122843 

US00031161 I US93112044 

US00034179I US84202752I 
US01140200 

2919 A22540 I 2807 A 11004 

3336A58190 I 3501A02356 

2623A08318I2637A01687 

2643A11557 I3034A12779 

2750A116838 I 2905A11628 

2921A22898 I 2623A01291 

US00021813I US802111003I 
US81501001 

2750A17088I2716A10218 

US10251064I US21844596I 
CN24828486 

3033A31092I3188A02934 

US00021820 I US81211033I 
CN40334835 

US00024322I US82311313 

US00024323I US82311482 
'-

Operating 
System 
Software 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemst.-ttion 

HP Chemstation 

HP Chemstatio11 

HP Chemstation 

HP Chemstation 

HP Chemst.'ltiotl 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemst.'ltiotl 

HP Chemstation 
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Data 
Processing 
Software 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Envitoquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

Location 

Organics; 
Volatiles 

Organics; 
Volatiles 

Organics; 
Volatiles 

Organics; 
SVOCs 

Organics; 
Volatiles 

Organics; 
SVOCs 

Organics; 
Volatiles 

Organics; 
Volatiles 
Organics; 
Volatiles 

Organics; 
Volatiles 

Organics; 
SVOCs 

Organics; 
Volatiles 

Organics; 
SVOCs 

Air 
Laboratory 

Organics; 
SVOCs 

Org,1nics; 
Volatiles 

Organics; 
Volatiles 

Purchase 

1990 

2001 

2001 

1998 

1989 

1995 

1986 

1990 

1990 

1992 

1999 

1988 

2003 

1993 

1998 

2000 

2000 
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Equipment Manufacture & Description 

GCMS-U 
Hewlett-Packard 6890 I 5973 MSD I 
HP 4551A 14660 

GCMS-V 
Agilent Technologies 5973 I 6890N AS 
455214560 

GCMS-W 
Agilent Technologies 5973 I 6890N AS 
Entech 7016CA 

GCMS-X 
Agilent Technologies 5973 I 6890N AS 
455214660 

GCMS-Y 
Agilent Technologies 5973 I 6890N AS 
455214560 

GCMS-Z 
Agilent Technologies 5973 I 6890N AS 
455214560 

GPC4 Waters 717 

HgAnalyzer Leeman Mercmy Analyzer HYDRAA 

HgAnalyzer Leeman Mercury Analyzer PS200II 

Hg Analyzer 
I:.eeman Mercury Analyzer HYDRAAF 
Gold+ 

HPLC-1 
Agilent Technologies 1100 Series G1321A I 
G1315B I G1316A I G1379A 

IC Dionex DX500 

IC Dionex ICS2000 

IC Dionex ICS2000 

IC Dionex ICS2000 

IC Dionex ICS3000 

IC Metrohm-Peak IC 
---- --------

Serial Number 

US00032623I US94212203 

US10149085I US10441917 

US44621451 I CN10517032I 
1119 

US21843889 I US10239071 

US10240013I US21844012 

US10251028I US21844586I 
CN24828485 

717-000152 

HA-3011 

Hg6037 

9003 

DE33205279; DE33219455; 
DE33234553; JP13210348 

99040750 

02090737 

02110028 

04060060 

06040160 

1844012003147 
-------- ------

Operating 
System 
Software 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

HP Chemstation 

None 

WIN Hg Runner 

WIN Hg Runner 

WIN Hg Runner 

HP Chemstation 

Dionex Peak 
Net Run 

Dionex Chrom. 
Client 

Dionex Chrom. 
Client 

Dionex Chrom. 
Client 
Dionex Chrom. 
Client 

MagiC Net 
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Data 
Processing 
Software 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroquant 

HP Enviroguant 

None 

WIN Hg Runner 

WIN Hg Runner 

WIN Hg Runner 

HP Enviroquant 

Dionex Peak 
Net Run 

Dionex Chrom .. 
Client 

Dionex Chrom. 
Client 

Dionex Chrom. 
Client 

Dionex Chrom. 
Client 

MagiC Net 

Location Purchase 

Organics; 
1999 

Volatiles 

Organics; 
2002 

Volatiles 

Air 
2005 

Laboratory 
Organics; 

2002 
Volatiles 

Organics; 
2002 

Volatiles 

Organics; 
2003 

SVOCs 

Organic Prep 1992 

In organics 2003 

In organics 1999 

In organics 2010 

Organics; 
2003 

SVOCs 

In organics 1999 

Inorganics 2004 

In organics 2004 

In organics 2004 

Inorganics 2006 

lt10rganics 2007 
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Equipment Manufacture & Description Serial Number 

ICP Thermo Trace 61E Purge 10970 

ICP Them1o ICP 6500 Duo ICP-20072601 

ICP Thermo ICP 6500 Duo ICP-20074909 

ICP-MS Thermo Elemental X-Series ICP-MS X0180 

ICP-MS Agilent 7700 Series JP10340551 

IR Spec. Buck Scientific HC-404 687 

PH Meter-4 Orion 710A 3978 

PHMeter-9 Orion 250A 018019 

PH Meter-10 YSI JC02538 

PH Meter-11 YSI JC02540 

PHMeter-12 Thermo Orion 310 14011 

PH Meter-13 V\YIR IS B20 5942 

PH-EH Meter-22 Them1o Orion 4 Star SN00742 

PH Meter-23 Thermo Orion Model 310 SN013786 

PH Meter-26 Thomas Scie11tific TS 625 06390411 

PH Meter-46 Thenno Orion 4 Star B10299 

PH Meter-47 Thermo Orion 4 Star B04869 
-·-- ----------

Operating 
System 
Software 

Thermo ICP 
Manager 

ITEVA 

ITEVA 

Thermo 
Plas111aLab 

Mass Hunter 
Workstation 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Data 
Processin2' 
Software 

ThermoiCP 
Manager 

ITEVA 

ITEVA 

Thermo 
PlasmaLab 

Mass Hunter 
\YI orkstation 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Norte 
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Location Purchase 

Metals 
2000 

Analysis 

Metals 
2007 Analysis 

Metals 
2007 

i 
Analysis 

Metals 
2003 I 

Analysis 
I 

Metals 
2010 I 

Analysis 

In organics 1997 

' Inorganics 1996 I 

I 

Field Serv. 2007 
. 

FieldServ. 2007 
! 

I 

Field Serv. 2010 I 

I 

In organics 2003 

Sample 
2010 

Managament 

Inorga.nics 2008 

In organics 2008 

Inorganics 2007 

Inonranics b 2008 

In organics 2008 
--------- - ------ __ l_ __ 

-~-------- -------- ·- L. ·-----------
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·Equipment Manufacture & Description 

PHMeter-48 Thermo-Orioq 4 Smr 

PH Meter-49 Orion Star Series 

PH Meter-50 Orion Star Series 

SCON Meter YSI-30 

SCONMeter Amber Science 1056 

SCON Meter Orion145+ 

SCON Meter Oakton 4003 

Solvent 
Horizon SPE-D EX 3000XL 

Extractor 
Solvent 

Horizon SPEED V AP III 
Evaporator 

Sonicator Sonics Vibracell VC 750 

Sonicator TEKMAR Sonicator 

TOC Analyzer Shimadzu 5000 Series A/S system 

TOC Analyzer Shimadzu 5000 Series A/S system 

TOC Analyzer Shimadzu TOC-V CSH 

TOX Analyzer Mitsubishi TOX-10E 

TOX Analyzer Mitsubishi TOX-100 

Turbidimeter HF Scientific DRT 100B 

Serial Number 

B05968 

B27588 

B27564 

J0183 

01020851056-101 

78035 

78643 

09-1031 

09"0739 

31800A 

6916 

30825274 

35517409 

H51104435198 CS 

75R04185 

A7M 42997 

21141 

Operating 
System 
Software 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Shimadzu TOC 
Control 

Shimadzu TOC 
Control 

Shimadzu TOC 
Control 

None 

None 

None 
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Data 
Processing 
Software 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Shimadzu TOC 
Control 

Shimadzu TOC 
Control 

Shimadzu TOC 
Control 

None 

None 

None 

Location 

In organics 

In organics 

In organics 

Field Serv. 

In organics 

In organics 

In organics 

In organics 

In organics 

Organic Prep 

Organic Prep 

In organics 

In organics 

In organics 

In organics 

In organics 

In organics 

Purchase 

2008 

2010 

2010 

2004 

2001 

2004 

2004 

2010 I 
I 

2010 

2000 

: 

1997 

2000 

1998 
' 

2007 

1996 

2008 ' 
I 

1987 
I 
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Equipment Manufacture & Description Serial Number 

UVVIS SpecC Spectronix 20 Genesys 3SGA122034 

~VVIS Spec p . Spectronix 20 Genesys 3SGF170020 

UVVIS Spec E Spectronix 20 Genesys 3SGD.352011 

UVVIS SpecF Spectronix 20 Genesys 356329906 

UVVISSpecG Thermo Electron Corp. Genesys 20 3SGJ238001 

UVVIS Spec H Thermo Electron Corp. Genesys 20 3SGJ306016 

UVVIS Spec I Thermo Electron Corp. Genesys 1 OVIS 2DSL110005 

Operating 
System 
Software 

None 

None 

None 

None 

None 

None 

None 

Data 
·Processing 
Software 

None 

None 

None 

·None 

None 

None 

None 

Appendix n ·~·Laboratory EquipJ!Jent 
Page 106 of 106 

Revision Date: February 2011 

Location Purchase 

In organics 2000 

I11organics 2007 

In organics 2007 

' In organics 2007 
i 

In organics 2007 
i 

In organics 2007 

lnorga11ics 2009 
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1 Mission Stat~m~nt 
::;,0 

( "'"' . ·. "' 
/~ '"" '-./) 

The mission of Alpha Analytical is quite simply to provide our clients with the greatest valueir~'~<'~ 
analytical service available. For the 'greatest value' is not only found in the data that is delivered~~ v 
it is also found in the services provided. t1/) '\, 

' // (\ 

• Data must be of the highest integrity, accuracy and precision. r;::!~~) 
• Consultation and educational services must be provided to suppo~ {~e"~stomer in 

establishing data quality objectives and interpretation of the final data pa~ag:~ v 

• Support services such as sample containers, courier service and ele~troni~ta deliverables 

must be available to the client. ~' "~J 
._( \) 

;,---:.~'':::::/ 
Alpha's mission continues with an established comrnitment(\r:u~ ommunity and environment. 
We must ensure that we do not produce any additig;laTeonfamfufatl n to our environment or harm 
our neighbors and community in any way. <"""~ >) 
The value of Alpha's product is in the honesty an~l\~e~ty with which each chemist, courier, 
login staff member, or office staff member:));q=orms their tasks. The client or employee must 
always feel satisfied that they received the~eate~~alue in their lab experience at Alpha. 

Alpha Analytical Labs will vigorouslyJ}tirSU}i~ision into the next millennium. 

Mark Woelfel 

President 

~~\\~:) 
~~S::/ 

;;··]~'-> ,(\ 

~~~ 
~ 

(;)0 
~~ v 
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~/) 
The Quality Systems Manual (QSM) of Alpha Analytical describes the quality program in use ~t~v~../') 
the laboratory for both Westboro and Mansfield facilities. This Quality Systems Manual provid~s~' .. ,," "0 
employees, clients and accrediting agencies with the necessary information to become famlli~r: ', 
with how the quality system operates within Alpha Analytical. The quality program includesr~aVtY~ 
assurance, quality control, and the laboratory systems including feedback mechanism~, ~0ythe 
automated continuous improvement of the laboratory operations to meet client nee~s~~) 

Implementation of the laboratory operations is by documenting procedures, t~~ ~'rsonnel 
and reviewing operations for improvement. Written procedures are maintii'i~ed a~Standard 
Operating Procedures (SOPs). The SOPs are available to the staff as an undbQtrcilled, electronic, 
secure copy. The provisions of the QSM are binding on all temporary ar:~d p~qna~~nt personnel 
assigned responsibilities. All laboratory personnel must adhere strif~ )~>and SOPs. 

All policies and procedures have been structured in accordance with the /Jational Environmental 
Laboratory Accreditation Conference (NELAC) standardsrapplie'aol~ EPA requirements, 
applicable Department of Defense (DOD) Quality Sy~tems (tSlanuaiJ Rev 4.1 standards and for 
the Mansfield facility, the Louisiana Administrative Gode-~Regulatdt)r Requirements according to 
Title 33, Part 1, Office of the Secretary, Subpart 3(t"aboratd~Accfediation. 

Fifteen (15) sections comprise the QSM. Related~litY/documentation including the listing of 
SOPs, forms, floor plan, equipment, pers6n(lel and l~b'Ofatory qualifications are available. The 
QSM sections provide overview descriptionS::Of,bbjectives, policies, services and operations. 

~) . 
3.1 Scope @l) 

The QSM describes the req.~~nts-.o{the Laboratory to demonstrate competency in the 
operations for performing eh~ir.onr:Deh!ar tests for inorganic, organic, air and microbiological 
testing. The basis for the/enviro~m~fal tests is the methods found in documents published by 
the United States Enviror{nient)l Protection Agency (EPA), ASTM, AOAC, APHNAWWA/WEF, 
Standard Methods, DflD\~~4)1, and other procedures and techniques supplied by clients. 

The QSM inch~'e~ ~'e~uin~;~;~ts and information for assessing competence and determining 
compliance .by..., t~~[§6o'ratory to the quality system. When more stringent standards or 
requiremep~~are~~h:td~d in a mandated test method, by regulation, or specified in a project plan 
the laboratq~ demonstrates achievement of the client specified requirements through its 
docur€rifed 'p~esses. 

T-b~~§i~t~lror use by Alpha Analytical for developing and implementing the quality system. 
( {ccre~itlni( authorities and clients use the QSM for assessing the competence of Alpha 
\Artalytieal. Alpha Analytical is committed to continually improving the quality system. Meeting 

(0'Cttsforher needs, operating within regulatory requirements and adhering to Alpha's Data Integrity 
~:~ '~d Ethics policy are several of the mechanism used to continually improve the quality system. 

~ ~ 3.2 Policy Statement 

~ This Quality Systems Manual summarizes the policies, responsibilities and operational 
procedures associated with Alpha Analytical. This manual applies to all associates of the 
laboratory and is intended for use in the on-going operations at Alpha Analytical. Specific 
protocols for sample handling and storage, chain-of-custody, laboratory analyses, data reduction, 
corrective action, and reporting are described. All policies and procedures have been structured 
in accordance with the National Environmental Laboratory Accreditation Conference (NELAC) 
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standards, applicable EPA reqL,Jirements, regulations, guidance, and technical standards and 
DOD QSM 4.1 standards. This Quality Systems Manual, laboratory Standard Operating 
Procedures (SOPs), and related documentation describe the quality systems, policies and ·\., 
Procedures for Alpha Analytical. \ "/ 

v\., 
. "'·.," Alpha Analytical performs chemical analyses for inorganic and organic constituents in watef=.:~;<"·..::::> 

seawater, soil, sediment, oil, tissue and air matrices. Alpha Analytical's goal is to produce da~t~· "'--·> 
that is scientifically valid, technically defensible, and of known and documented qy~J.i!y",in'­
accordance with standards developed by NELAC and any applicable state or EPA regul~tiqJ1S"pf 
requirements. It is the commitment of the President, Operation Director, Laborato~fl\echhid:d 
Director and Quality Assurance Officer to work towards continuous improvement of (he~p'era1ioh, 
and towards meeting our client's needs, requirements, and intended data usagl3r1his cofJJinued 
commitment is built into every activity of the laboratory. It is the respd,nsibilit~of Senior 
Management and the Department Managers to ensure that all associates famili~ize th'emselves 
with, and comply at all times with, the quality systems, procedures an.~oliel~s 's~t forth in this 
manual, laboratory SOPs, and related documentation. /;-.:::;, "-..~)j"J 

Alpha Analytical analyzes Profi~iency Te~t (PT) samples, in acco~~~nce';~m;·· NELAC and other 
regulatory programs, from a Nat1onal Institute of Standards ~r;J.c:J::\echQ.~!99Y (NIST)-approved PT 
provider for the analytes established by EPA for water SCl:mples;~nd for other analytes and 
matrices. The specific analytes and matrices analy~ea~~re~9,::;_~.o1bn the current scope of the 
laboratory services as documented in the laborato.<,,sOPs'·ahd'state certifications. 

\.' 1 \ \ 

The technical and service requirements of all ~~~St§/t6 provide analyses are thoroughly 
evaluated before commitments are made to)!Rcept theh~o(k. This includes a review of facilities 
and instrumentation, staffing, and any spe~ci~!"' QC or reporting requirements to ensure that 
analyses can be performed correctly and< ~1thHi1 the expected schedule. All measurements are 
made using published reference methoas_<&'"" methods developed by Alpha Analytical. 
Com~etence with all methods ~~. derf~y;~t~~according to the procedure described in SOP/ 08-
12 pnor to use. ~"-. 1

\\/,/) j· ) 

~~~ 
Alpha Analytical has dev~lo~,;~~active program for prevention and detection of improper, 
unethical or illegal actiGI'iJS. Cl:l'r.npbnents of this program include: internal proficiency testing 
(single and/or double(bl'ina);_el~ctronic data audits and post-analysis data review by the QA 
Officer; a progr~mj~impro~-{mployee vigilance and co-monitoring; and Ethics Training program 
identifying apprdpr~ate"a{lo inappropriate laboratory practices, instrument manipulation practices 
and conseq!J?~es>~dftionally, all associates are required to sign the Alpha Analytical Ethics 
Agreementform 'tJ)?on commencement of employment and each year following. This form clearly 
outlines.the p)>ssible? consequences of unethical or improper behavior, or data misrepresentation. 

(;·-~\ '0 
It is tJe poliqy of the laboratory to discourage and reject all influence or inducements (whether 

q'Orl?m'er:Cial{·financial or personal) offered either by customers or suppliers, which might adversely 
ffect\)esults or otherwise compromise the judgment or impartiality of the staff. It is the 

/~ ~_9psibility of the Operations Director and Laboratory/Technical Director to inform customers 
~d suppliers of this policy when necessary. 

0.. In the event that any such influences or inducements are encountered, the staff is instructed to 
"" inform management immediately. It is the responsibility of the Operations Director and the 
~~ Laboratory/Technical Director to take appropriate action to prevent recurrence. 
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3.3 References 

3.4 

An electronic register of external documents or books is available on the company intranet for 
staff to determine the latest edition or version of the reference methods, regulations or national ~-? 
standards. The Quality Assurance Department maintains the register. Management purchases <--"'~ 
automated update services, where available, to provide the laboratory with the latest hardcopy~~__:.! 
edition, where electronic means is not available. \\ "'-0 

t;::::)> """-'> 

Definitions 0~) 
~"~· 

Appendix A lists the definitions as adopted by the laboratory. The definitiops~re )~ the 
standard approved in June, 2005, by the National Environmental Labor'atoty A'Csreditation 
Conference (NELAC). The definitions in Appendix A are updated, as neces's'cu:y";.~fter publication 
of the NELAC adopted Glossary. ~ '\\ 0 

«::J~ 

~0 
~¥ 
«~~ 
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~/) . 

(,.~~ 
4.1 Legal Definition of Laboratory (;~ ~<:..::> 

Alpha Analytical is a full service analytical laboratory. Testing services include Drinking W<?.~~ ·,,<> 
Waste Water, Ground Water, Waste material and Air. Alpha Analytical is a privat~y;t),'e!d"-0 
corporation incorpor~ted in the state of Massachusetts. Alpha Analytical, Inc. does busih~ss _53~ 
(D/B/A) Alpha Analytical. ,-~ '··,~:/· 

~~\ ·,,~ 

Alpha Analytical has been in business since 1985. The types of businesses se~ci"iriQIL!_d~:> 
'~ ~-.\ •,.) 

Consulting firms, <' ·,~ '<) 
Engineering firms, <'"- .~ 
Waste Management Companies, /(--) ,~'t::_() 
Industrial sites, ,\ r} 

Municipal agencies and fF-'V.:::::/ 
Other commercial businesses. /-~\\ ; J 

~~,r·-,\\<:::::::/ 
4.2 Organization ~- /) 

~ '.. /, 
The laboratory operates a quality system af:!proach to management in order to produce data of 
known quality. The laboratory organizati&rr'P'rovides effective communication and lines of 
authority to produce analytical data meMing 217i~nt specifications. The organizational design 
provides open communication whilf"-=:en'Sutim} that pressures and day to day operating 
circumstances do not comprollilise tHe [J;l(~,r}ty of the reporting of the final data. 

~~\''/ ~-
The President is responsib~f~~ir~~t¥all areas of the company. The following job functions 
report to the President: /..--:::,.> "- "0 

1 r·--"' "--~".J 
I I \ \ 

Operations Mapagers ;' 1 
. r,' ( ~\,. ./ 

QuahtyrAssurance 'Qfficer 
' '·'.J "....'::... 

Client S~~ces'Manager 
Mar}<efi~~ ~~ss Development I Sales 
Fih~_ciai·S~rvices 

t(RlH~a~esources \ j\ 
(ffl!n~r~tfons Manager is responsible for directing all laboratory operational areas of the 

/~,~~ y. The following job functions report to the Operations Manager: 

<\._ ~ • Laboratory/ Technical Director(s) 

~ ~ ' • Department Managers 

~~ The Laboratory/Technical Director(s) is responsible for the laboratory data generated by the 
organics testing, inorganics testing and metals testing areas and the Air Technical Director is 
responsible for laboratory data generated by air analyses. 
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The Departmental Managers (Supervisors) have the following responsibilities: 

The organics managers direct personnel in the organics extraction and instrumental , 
laboratories. \ '-0 

<;..,\.... 
The wet chemistry manager directs personnel and team leaders in the wet chemistry and/or~ "~ 

microbiological testing areas. <!_~/ '·,~ 
The metals manager directs personnel and team leaders in the metals sample prepqr_~t~·n 

and instrumental laboratories. ((~ n 
The Quality Assurance Officer is a member of the staff reports directly to the Presi<;l®t>lQd-h~s 
defined responsibility and authority for ensuring that the quality system is it:np11~memtedand 
adhered to at all times. The Quality Assurance (QA) Officer is responsible .rt6rrn{_e~ctir1''g and 
communicating certification requirements, implementing the Quality S,y.sterhs IVI~nual and 
reporting to the Laboratory Director and Senior Management the status of,fhe qOality program. 
The QAO oversees the Quality Systems Specialists and is responsible for-.!?,ve~1l~hKtnd/or review 
of quality control data and function independently from laboratory op?r.atidn~ 9 

The Client Services Manager is responsible for client interac.tir~s. pfc}ject coordination and 
laboratory personnel notification of project requirements. AIS"o-t~<SYen't Services Manager is 
responsible for the areas of sample container preparation ahd transportation of containers and 
samples to and from the laboratory. ~~\,~ 

The Marketing, Business Development and Sal~)ersonJ, are responsible for increasing the 
volume of work from current clients and(adding ne.'w,,el( nts to the base business of Alpha 
Analytical. The Marketing and Business De~elopmeni'J'l6rsonnel review all new work with 'the 
Laboratory Director, Operations Manager4(Pr~dent and/or Quality Assurance Officer before 
contractual commitment. ~~~ 

The Controller is responsible for'-.mai~9)and reporting on the financial status of the company. 
The Controller directs finan~i~"-pers~.Q'n~_9n proper accounting procedures and maintaining the 
list of approved suppliers and·'Subbdhtractors. The Controller reports directly to the President. 

The Human Resou";; ft~~\r ~~~ponsible for personnel recruitment, hiring, performance 
reviews. , \ \~ 

Personnel jobYcte~r.i~tions define the operational function duties and responsibilities. 
Administration anc(b~bo(atory personnel assignments may include cross-functional training and 
work perforwmee:t_n'riJ.Gltiple areas of the operations. Multiple function training ensures laboratory 
back up per~n~kauring peak work loads. 

Durir;{~~~~cevof any staff member, assignment of alternative personnel occurs by memo or 
e;:mclil~!h~JManager or Supervisor authorizes the assignment. The naming of alternative 

rWsopPer::::'assures the continuing performance of critical tasks during the primary person's 
\absen1~'e and ensures that lines of communication remain open for continued decision making. 

~'riie.:.deputy for the Laboratory Director is the Quality Assurance (QA) Officer. Th.e deputies for the 
~ality Assurance (QA) Officer are the Quality Systems Specialists. 

For the purposes of NELAC Accreditation and POD QSM 4.1, the Lead Laboratory Technical 
Director is the Laboratory Director. The deputies for the Lead Technical Director are the Quality 
Assurance (QA) Officer, and the Departmental Managers. The Laboratory/Technical Director 
meets the requirements specified in the Section 4.1.1.1 of the NELAC standards. If the Technical 
Director is absent for a period of time exceeding 15 consecutive calendar days, a full-time staff 
member meeting the qualifications of Technical Director will be designated to temporarily perform 
this function. The primary Accrediting Body shall be notified in writing if the Technical Director's 
absence exceeds 65 consecutive calendar days. 
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4.3 Business Practices 

Alpha maintains certification for the programs and analytes required by regulatory programs. The 
listing of qualifications from the various certifications, registrations and accreditation programs are i:::v> 
available upon request. Alpha Analytical operates Monday to Friday from 7:30 a.m. to 5:30 p.m. (,,~ 
Management prepares and posts the holiday schedule for the year indicating closed operations;=::.::"-'"-. .':/ 
Sample delivery occurs during normal operating hours unless arranged in advance. ·~ < ''.,\ 

'\ '"' v 

Alpha's reputation depends upon timely reporting and quality data. The standard turnarooiia:,tj;n~<~ 
for engineering and consulting firms is five business days from time of sample receipt. Stahdard 
turnaround for all other clients is ten business days from time of sample receipt;::..T~e \tihle.:<df 
sample receipt is when .the verification of the chain of custody and samples r:ne,~!Q::t~e la~,g.ratory 
sample acceptance policy. Laboratory management must approve any spec1~l: arra!lgements for 
rush or expedited turnaround time. The basis for data quality depends on('Giier:t)~egu)ation and 
method performance criteria. Accuracy, precision, sensitivity and comparabilitYare'-e)<pressions of 
method performance criteria. <~ · \ ~> 

;;--::.; "~-!J 
All work is performed in the strictest confidence. New and co~tf.act e:'f11ployees must review 
corporate policy and practice requirements for protecting c!ieAt.,cdl>lfid£;3Atiality and proprietary 
rights. The review occurs during orientation and ethics trainim(."H'is~t}ler policy of the laboratory to 
release data to the client authorized contact. PersoArrel,assigned,the duties of interacting with 
clients review project files and discuss data relate_9yrilyto·the\praj~tt. Personnel whose duties do 
not include routine client contact must check wiff\t~e- client \service manager before discussing 
data with regulators or third parties. ~ /) h··0' 

/;::::.... ...... ,\._~~/) 
ff /;l ...... _ ... 

~~(1! 
~~~ 
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5 -Quality System 

Establishment, Audits, Essential Quality Controls and Data Verification ~ ~\,~ 
5.1 Establishment ~~ 

The Mission Statement presents the policy and objectives for Alpha Analytical. Th(~tY~ 
Systems Manual provides the framework for the processes and operations to irnpleri1eht-tpe 
Mission. The Quality Systems Manual and documentation controlled by the labdfat~Ys"fem 
detail the management authorized operations for achieving the objectives of th~~m~~-):' '\) 

The laboratory operates a quality system approach to management in ord~~p,roduce data of 
known quality. Alpha Analytical is a full service laboratory designed t~,ero'Vt9e lis clients with 
accurate, precise and reliable data within the best turn-around time-aod"at,tbo/rftost reasonable 
prices. Alpha employs chemists of the highest training, ethics and \6EIIiber\i{tti1e field of analytical 
chemistry. This and state-of-the-art instrumentation and auto,matiG~~mbine to insure data of 

known and documented quality. /~ ~ ,t) ~ 
5.2 Quality Systems Manual ~ ) 

The QA Officer is responsible for the publication a~istribll ion of the Quality Systems Manual. 
Management reviews and authorizes the m'3,Fl~al. lmple~ntation of major changes in the quality 
system occurs after revision of the appropr~at~~ality Systems Manual section and authorization 
by management. ( \ ~ 

The authorization signatures found;~siQr(~ure page of the manual signify management 
review and approval of the Quality shfem~Manual. The Signature section must be kept current 
and reflect any organizationill,cil'ang~s'affe'cting the authorizing positions. Updates of this manual 

""";,_, "' ..._.....__. occur at any time throughout 'Qe, Yet..ar. The issue number and date are changed to denote the 
latest revision date. The;::te~isib~date for the signature section must be the most recent, 
indicating that all revisio~ hav'e, \maergone management review. 

Document conf~oJ:>pJ?ce~~SOP/08-01) apply to the distribution of the Quality Systems 
Manual. Distrib~.tion bf.::_controlled copies of the manual is only to an individual within the 
laboratory. ~erson'S,'or._~g~nizations outside of Alpha Analytical may receive uncontrolled copies. 
Copies are.J<;JlSti'nCtly 'marked "Uncontrolled Documents". A distribution list is maintained for all 
controlleq 'depi~s df,fhe Quality Systems Manual. All parties listed on the controlled distribution list 
recei(ejt•,llt updates. Copies marked as uncontrolled copies are not subject to updates. 

5.3(01d~s . 
A l:::~~tory audits, both internal and external, review and examine the operations performed in the 

<''~aboratory. Internal audits are condcted by qualified QA Specialist and external audits are reviews 
"""· oy external organizations to evaluate the ability of the laboratory to meet regulatory or project 

~ \ requirements. 

~~ A QA des1gnee schedules mternal process aud1ts to ensure the completion of the annual audit of 
'-....:: each operational area. The process audits are a more detailed review of the operations. 

Personnel from areas other than the one audited perform process audits. 

The internal system audit is a review of the implementation of the documented quality system. 
The system audit includes sample tracking from receipt to disposal, a data audit of a completed 
report, and all operations not audited during the process audit. 
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Verification that adequate written instructions are available for use; 
(""/'' Analytical practices performed in the laboratory are consistent with SOPs; ' ·~ 

The quality control practices are applied during production; 
1
---:·'-<,, ',-0 

' (,....."""","' .........._/ 
Corrective actions are applied as necessary; <:,i ~> 
Deviations from app_roved protocols are occurring only with proper authorizatio~;~.::~~··~:) 

and documentation; •· \/>' n 
Reported data is correct and acceptable for reporting; -~~' <<-:J 
SOPs, quality records, analytical records, electronic data files are m?ir:lt6ined0 '---

properly; and <'/ (-" '~"... '<) 

Personnel training files and records are satisfactory and current. (~~ "0 

Before a scheduled audit, the assigned auditor reviews checklists and/b(the scy specific to the 
area. The checklist may be from an external source or prepared )::(y=tfie '~~t6r. The checklist 
must include all references to the documented quality systen; '\or rer~renced requirements 
document. After the audit, the auditor submits a summa)Y:"j:>r:<A!lltes:Jrom the audit to the 
Laboratory Director ~r QAO as part of the audit rep~rt. T?i( sU'rn,~ary identifies discre~ancies 
found dunng the aud1t. A copy of the summary forrrns-p~se~teg, to the person responsible for 
implementation or resolving the problem. The cl)epKiis('nC(tes,and

1 
summary comprise the audit 

report. "~ ; ) 

Technical personnel are responsible for tli) inspection -~ monitoring of in-process and final 
data_. Personnel independent of those havin~';~~~ct resp6nsibility for the work performed audit the 
quality system and processes. (l \>.) 

Representatives sent by clients and/~~merl!or accrediting agencies often perform external 
audits. Th~se audits are mo,s~~ft~~\~·~6~~ced i~spections, but ~ometimes are not announ~ed. 
The Quality Assurance 0~1cer., ""-L:abor,G]tory Director or ass1gned deputy, or appropnate 
Department Manager accompanie)hlheexternal audit team through the laboratory. The auditors 
receive a brief overview of·compan;/objectives, activities, and facilities. Interviews with essential 
supervisory staff and te'ohniclJI;\staff are arranged, along with retrieval of any documentation 
pertinent to the audik.(AL~itors:Jsually provide a report on their findings shortly after the audit. 
The QA Office('{~ce{ves th?iudit report and copies are provided to laboratory personnel for 
review. Correctiye<actiO'ns are identified and distributed to responsible parties for implementation 
in respons<~~~ftciencies. 

5.4 Au~it::~vr~w 

~ana~E(__me9~ reviews inte~nal and e~ternal aud_it reports to eval~ate s~stem effectiveness at the 

(~nnLJal,roanagement rev1ew meetmg. Trackmg of the aud1t findmgs occurs through the 
~nco'riformance action process. The management and staff work together to establish a time line 

/~~0!$$61ving the audit findings. The Quality Assurance team tracks the time line and reports to the 
<::"( "- ~boratory Director on any outstanding audit findings. 

~ -~ 
\ " j 

~~) 5.5 Performance Audits 

Alpha Analytical participates in inter-laboratory comparisons and proficiency test programs 
required by clients and certifying agencies. The performance audits provide information on the 
data comparability of results generated by the laboratory. Test samples received by the 
laboratory are handled following routine laboratory procedures. Proficiency test samples are 

Quality Systems Manual Alpha Analytical 

R2-0000790



Document No.: CQSM/01 
Issue No: 4 

Issue Date: January 13, 2011 
Effective Date: January 20, 2011 

Page 5-3 of 9 

unpacked, checked against the packing slip and examined for damage. Reporting requirements 
and deviations to routine practices are noted as would be required for any project. 

Analysts demonstrate proficiency by analyzing either an external proficiency test sample, an ~!._ 
internally prepared blind test sample or Initial Demonstration of Capability (IDC) before~- <.-~ 
independent operation of a test method and at least once per year per analyst. The results ,gf~ "-0 
performance audits serve several purposes. The QA Officer may use performance audits<(or, "'0 
evaluating analyst proficiency, laboratory performance in a specified area to facilitate labor:atory"', 
improvement efforts, and/or to provide information to an accrediting agency on correctioNQtp~sf",)• 
performance of an external performance audit. ~~/ 

5.6 Corrective Actions/Preventative Actions (CAPA) ~ ~ '-
The corrective action process at Alpha Analytical is detailed in SOP/08-09. '\J~Gor{ective action 
program at Alpha Analytical uses the Nonconformance Report form(to dtic(:u~'ent and follow 
through the corrective action/preventative action process for three t1J~a~~9onconformance's 
within the laboratory, client complaints and failed PT studies. l(he mec;hamsm for recording, 
reviewing and acting ~pon al_l quality problems is self-explana,!Q_~ 'a~~~~rm _is completed. The 
process ensures continuous Improvement of company perfor.ranc~Y-r>reventmg the recurrence 
of quality problems. ,...-:::: ~ )) 

Nonconformance forms are tracked for closure~~.the ~pe. Reports to management 
include the listing of open nonconformance )$~rts ah~ the frequency of the type of 
nonconformance occurring. A QA designee~c_ecords th.~,f~s and monitors the completeness of 
the forms, as well as verifies the actions ar~cp~ete and acceptable. 

Clients will be notified within 5 days of any~0n(s) regarding validity of results. 

For Louisiana ELAP (LELAP) "certifi~~ any PT results that are "unacceptable" for a 
specific analyte must be ir-~ve~ig~ted~"an'd likely cause(s) for the results determined. Any 
problems must be resolved 'a~ ~epo'?tea:t'6 LELAP, along with the submittal of corrective action 
PT sample test results. n ~\) 

5.7 Managerial Re~~~~/ 
The managem~{l)r~~ccurs at least once per year as part of the strategic planning process. 
Documentation--of'the~,rnanagement review meeting is by recording the meeting minutes and 
listing the <;~~end~es:'-1-tfe focus of the quality management review is the frequency of the type of 
nonconfor?nli!.,~e, 'closure status, audit progress and other quality assurance actions. Meetings 
include::EITS"cussion and progress on quality system initiatives since the last meeting. 

!7:Lqr~t~t~~e~ing, an agenda_ is distributed to a!l perso~nel expected to be in a~te~dance. The 
l~eetmg~1s cha1red by the Quality Assurance Officer. Minutes are taken and d1stnbuted at the 
\onciJsion of the meeting by a QA designee. If action is necessary on any issue, a Summary 

<:..0~¥ort is generated and distributed to responsible parties for implementation. Actions are 
~ ~ ~nitored by the QAO or designee until completion. 

0- ~ 5.8 Essential Quality Control Procedures "V The following general quality control principles apply to all tests. The manner implemented is 
dependent on the type of test performed. The laboratory SOP presents the specific quality control 
checks undertaken to ensure precision, accuracy and sensitivity of each test method. 

Alpha Analytical uses quality control samples to evaluate the following: 
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1. Adequate positive and negative controls to monitor blanks, spikes, reference 
toxicants, zero blanks; 

2. Adequate tests to define the variability and/or reproducibility of laboratory :~""> 
results; ) \ 

3. Measures to ensure the accuracy of the test data including sufficient /-;~-::._;," ~.::') 
calibration and/or continuing calibrations, use of certified reference materials, <~ (~'~ 
proficiency test samples; /-~ '" 

f/)/ '· 
4. Measures to evaluate test performance, such as method detection limits and\/<>" () 

quantitation limits or range of applicability such as linearity; /;;~ \.;~0 

5. Selection of appropriate formulae to reduce raw data to final result,s~<su~Q ~-':) 
linear regression, internal standards, or statistical packages; . <~ ''··\ 

6. Selection and use of reagents and standards of appropriate qucility)"- · v -
<"-.... ' " 

7. Measures to assure the selectivity of the test for its inte(:~.:.~.~·p~~f:~~';> 
8. Measures to assure constant and consistent test con~ttionsJpr-the method 

such as temperature, humidity, light, or specific in~tr-umenl_cor)ditions. 
I , •. •--"." '- ",:,/ 

All quality control measures are assessed and evaluated~. ~n a~~n-going basis, and quality 
control acceptance limits are used to determine t~-lisabllity'CJttt.Ye data. Control charts and/or 
calculated control limits monitor the long~term m6thod perfdrf:nance by analyte, by instrument for 
water matrices. Routine evaluation and reporting·~f"-the;)dontrol chart performance provides 
supervisors and management with ad'i:litional pe(fotnl'ance measures to ensure data 
comparability. Control limits are recalculate2J:::..)JI;)en trend/are observed. 

Where no reference method or regJr~;~ \iteria exist, the laboratory specifies the 
acceptance/rejection criteria in the SOP:--;Jhe:tss{ SOP specifies the QC samples performed per 
batch of samples. The quality:~~tt~L#imJ)!es are categorized into the following, as appropriate 
to the method ~~ \~;;/ 

Method Blank/~----~'' 0> 
I~ "-,;. 

Laboratory Duplicat. 1 'v 

Laborat0tfC'o~troi;Sample (LCS) I'-.. . "-.. \ ..__ .. 
Laboratory~ntrol Sample Duplicate (LCSD) 

Matrl~Spi~~EMS) 
<_,iA'~tr~pfl(e Duplicate (MSD) 

The fr~l:leri~ d~pendent on the reference method and test protocol. The following is the 
defau~ req4~· ement for quality control checks in lieu of any other guidance. The frequency for 
~ach\gl.jalityl , ontrol sample is generally one (1) per every 20 samples. 

/;r..l ~ 

\\ D 
rf~~\\..e_~ji Reduction 

~~~r completion of the test procedure, the data reduction process begins. 

V
'\' Chromatography data may require the manual integration of peak areas or heights before 

) reporting of results. The analyst must perform manual integration when software does not 
./ properly integrate or identify the peak. Manual integration must not occur for the purpose of 

achieving acceptable quality control or calibration. The analyst and reviewer sign and date the 
hardcopy of all manual integration. The analyst notes the rationale for performing the manual 
integration on the hardcopy printout and ensures the 'TIC" marks from the software represent the 
integration area used for reporting the results. The analyst must minimize and avoid manual 
integration. The establishment of the proper integration parameters in the software reduces the 
number of manual integration occurrences. 
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The SOP for each test.presents the formulas used for the specific test method. The formulas for 
the data calculations used throughout the laboratory are the following: 

% Recovery (LCS) 

where: 

: * 100 = %RLCS 

MV 
TV 

Measured Value 
True Value 

\'v~ 
</"~ 

~~~ 
rG>n 

0~~~ 
= 
= 

% Recovery (MS or MSD) ,{:\;> 
MV_;.SV *lOO~%R., fF~ 

= Measured Value \ (" ')) where: 

Average (X) 

where: 

MV 
TV 
sv 

= True Value ~~ 
= Amount foun~l~ 

",/ Q ~x/n ~x fir,"¥ 
-- ~ ); 
X = ~)6era'ge-of all values 

X ~ (f{-~~~1ult of each measurement 

n <\~~mber of values 

Relative Percent DiffeRFPD) 

~'(Ti ~l;.-:.~z * 100 = %RP D 

"'~\;;;~ +R,x . 
<·~~"'- R1 = Larger of two observed values 
~~ -...) R2 = Smaller of two observed values 

· (0Qnce (%D) 

~.::!) X~X *lOO~%D 
~ ~ where: X = Average of all values -~ X = Result of measurement 

Standard Deviation of the sample (Sx) 
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X 
n 

= 
= 
= 

Average of all values 
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Result of each measurement 
Number of values 

Relative Standard Deviation (%RSD) 

Sx *100 = %RSD 
X 

~~.-') 
,) . \ 

('/~;~<:~~) ,, -----~0 --....... , 
!~)'> \. 
. I // '\ 
\\// ) 

where: X 
Sx 

= 
= 

Average of all values 
Standard Deviation (n - 1) 

/' ~(:~,.:_:~\":::::.-::.> 
·(~· ''-) 

·'"' ,. " 
' \ ""· ("-.., ',_,, v 

Range of Logs (for microbiological enumeration analysis) .· -.,:~·<'> 

10% of routine samples are analyzed in duplicate and the rangE?··6fl~~s.d~t~rmined. 
'( •'\ _/ 

MDL (See 40CFR Part 136 for details) /_,\\...._j/ 
//~':\~/ 

~ 2 (~ )2) /;;:~--;~,_)) 
LJ X;- LJ X; n ·/ \\ '--"-
i=l i=l < '*'t = A4JJL 

n-1 ~~ // 

A) '7 
MDL = r(~~t~p_,d detection limit 
X = 1;:;::13e's@.!!:9t·each measurement 

where: 

n 1"' = 1 1 ~!>lt:lrvber of values 
t(n-1, 1 = .99) \~ "-,~ \: (!"!Je'students' t value appropriate for a 99% confidence 

·"'~"'~ '·level and a standard deviation estimate with n-1 degrees 
-~-........_~, ""> of freedom. (See Students t Test Table) 

((""<\ 

"' <(:~~/ '\. v') ' 
Reporting Litn~~L) 

,..r{~~Aowest calibration standard or greater 
~ 'v> At least 3 times the calculated MDL 

(F\\~ 
-::;Repprt_a~le Detection Limit (RDL) ({ f\ __ ,.., Lowest calibration standard or greater adjusted for sample/matrix 

<,r;·~~) 
~.~ Control Liffiits 

~~/~ 
~.=;-

Upper Control Limit: 

Lower Control Limit: 

Warning Limits 
Upper Warning Limit: 

Lower Warning Limit 
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Method of Standard Additions (MSA): (See EPA 7000A for details) 

The simplest version of this technique is the single-addition method, in which two 
identical aliquots of the sample solution, each of volume Vx, are taken. To the first ~/> 
(labeled A) is added a known volume Vs of a standard analyte solution of concentration <.-~\_ 
Cs. To the second aliquot (labeled B) is added the same volume Vs of the solvent. The:-~'"'-·· 
analytical signals of A and B are measured and corrected for non-analyte signals. ~~ " 
unknown sample concentration Cx is calculated: ) ~ 

C, = -~:_~- ~ 
(SA- SB) V, t:=:~ 

where SA and SB are the analytical signals (corrected for the blank~~fs~~n$' A and B, 
respectively. Vs and Cs should be chosen so that SA is roughly twice~.!3'~the average, 
avoiding excess dilution of the sample. If a separation or conce'htratio~'step is used, the 
additions are best made first and carried through the entire proqe'al{~~!F.t 

Improved results can be obtained by employing a seriesJ~t~Jdrd additions. To equal 
volumes of the sample are added a series of stqndard\soltJti'bns containing different 
known quantities of the analyte, and all solutiof.ls.aretdilutedl fo the same final volume. 

For example, addition 1 should be pr~')~e resulting concentration is 
approximately 50 percent of the expected'-~esorba~be from the endogenous analyte in 
the sample. Additions 2 and 3 sh~uld be"'-~re~red so that the concentrations are 
approximately 100 and 150 percen~the expe2ted endogenous sample absorbance. 

The absorbance of each solution is~ined and then plotted on the vertical axis of a 
graph, with the concentrations:d!>the.:Kh'own standards plotted on the horizontal axis. 
When the resulting line~is ext{<:~P-'blafed to zero absorbance, the point of interception of the 
abscissa is the endo'gefldus 'coflceMration of the analyte in the sample. The abscissa on 
the left of the ordin1l~~~~c'a!'~d/the same as on the right side, but in the opposite 
direction from the...-ordihate~ linear regression program may be used to obtain the 

interce:t co:1"tg ~ 
5.1 0 Document Control, 

<..-<~ "\._) 
The Docum,ept::._Coht~I'-Procedures (Westboro SOP/08-01 and Mansfield SOP/G016) describe 
the process1 (or cdntrol(ed and uncontrolled documents. The use of the issue number allows for 
the ret1;3ntioh,.~f~ p'r~vious document for historical information purposes. 

/~·~ '.) EverY.~ocu~nt is assigned a unique identification number, which is present on each page of the 

(cjaeurh~,n!;!A' master list of documents includes the unique identification. Each controlled copy 
~lude's the issue number, issue date, effective date and page number. 

rr=:~::"Mocument control includes the status of each document: active. inactive or 
~perceded/archived. Inactive documents are procedures not currently requested, but may be in 
the future. Archived documents are procedures replaced with a later revision. Authorized 
personnel must review and approve each document and any subsequent revisions before use in 
the laboratory. Personnel authorized to review and approve a document have access to all 
necessary information on which to base their review and approval. The amendment section of the 
signature page of any SOP includes a brief description of the nature of the document change. 

Standard Operating Procedures (SOPs) are instructions for repetitive or standard operations 
performed by the laboratory. The SOP author is the person familiar with the topic. The standard 
format for writing SOPs is set-up as a template for administration and technical SOPs. Each SOP 
is peer reviewed, authorized by management, and the laboratory Director or QAO before final 
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distribution and implementation. Authorized signatories for controlled documentation include one 
or more of the following personnel: Company President, Quality Assurance Officer,. 
Laboratory/Technical Director, Department Manager, Department Team Leader. Personnel ·"'-. 
acknowledge approved documents as read, understood and agreed to by personnel through "·; ''( 
signed attestation forms or training records. . ,, ',~""' , 

SOPs must receive evaluation and input by laboratory supervisors and key technical person~~~~·J 
The content of each SOP must conform to applicable requirements of analytical meth9G!§:::_a[kl'"- '' 
certification agencies. Within these constraints, the content of a SOP meets the neeps/of.a "-.) 
particular area of the laboratory. A new or revised SOP is needed when regulatqry_ p(ogra11iJ$ 
update or add methods, or the scope of the existing method is extended or wheitac~itie'§::are 
being performed without adequate documentation. ~~~.\ ''0 

"'\;I "' '.. 

Updating, modifying and changing SOPs, forms and the contents of this .QSM~are'p';:cmpt and 
part of the routine practices. The prompt modification of these documents erislireS'·tbe documents 
reflect the current practices and operations of the laboratory. lmpl~ri\9);t~tio~;~bf modifications 
required before issue of an updated SOP is authorized by the Dep~rfmB'nt~kM_;;irlager on the SOP 
Review Form. The record of the SOP change authorization by mana~ement, QA and other 
analysts is placed on the nonconformance form. A copy of the-aRpro~ed.fionconformance form is 
retained with the SOP. During annual review of a documen(fQnciut!ing'but not limited to: SOPs, 
Ethics Policy, Quality Systems Manual), requested;;cfu:~Ag~~~~jeviewed and the document 
reissued using the information from the nonconfom)ance fo(m~-.:/ \: \\ 
The laboratory maintains control over the possessio~qd di$t~ibution of all documents that 
directly affect the quality of data. This includes,, but is n'o!'ljmited to, documents such as the 
Quality Systems Manual, Standard Operatin~Procedure'S, client instructions, Laboratory Work 
Instructions, data sheets, check lists and forms~\~ 

/~~-:!/~ 
<0_ ( { /;/ ") 

5 .. 11 Detection Limits '~~ \~<,_)~ 
Method Detection Limits (ryt~) a~~~;mined for all analytes as specified in the NELAC and 
other standards. MDLs are-d~e~rrlined for all new instrumentation, whenever there is a change 
in the test method or instrGmen't~tion that affects performance or sensitivity of the analysis. From 
these, detectioR lirJJlt~. p~6al quantitation limits (PQLs), or Reporting Limits (RLs), are 
established. The<PQt\.is the minimum concentration of an analyte that can be identified and 
quantified wi!bih>s~e~~iep limits of precision and bias during routine and analytical operating 
conditions. ((~::::) 

LaboratQry)epG.rting limits lie within the caUbration range, at or above the POL. For methods that 
requile-only~ne'>standard, the reporting limit is no lower than the low-level check standard, which 
is~~stg~~/~ verify the i~teg~ity of the curve at lower levels. If reporting limits are requir~d b~low 

((he lor\er-level of the cahbratron curve, POL, or low-level check standard, method modrficatroFJs 
ft'""'"'' \~tuired. Refer to MDL/LOD/LOQ SOP/08-05. 

\)~~OD/LOQ Studies 
\~ "\ · A. LOD (Limit of Detection) Verification 

'\...~0 1. LOD (Limit of Detection) verification is required annually for each target analyte in which test 
results are to be reported below the lowest calibration standard ("J" values) for each 
instrument, matrix and prep procedure. 

a. Quarterly LOD Verification is required for DOD projects. 

2. All sample-processing steps of the analytical method shall be included in the determination of 
the LOD. 
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3. The validity of the LOD shall be confirmed by qualitative identification of the analyte(s) in a 
QC sample in each quality system matrix containing the analyte at no more than 2-3X the 
LOD for single analyte tests and 1-4X the LOD for multiple analyte tests. This verification 0~ 
must be performed on every instrument that is to be used for analysis of samples and <--~~ 
reporting of data. (~~ ""'0; 

.:-J "~ 
4. An LOD study is not required for any component for which spiking solutions or quality..-control ..) 

samples are not available such as temperature. Where an LOD study is not perfor~~tq' 
laboratory may not report a value below the limit of quantitation. ~~ 

B. LOQ (Limit of Quantitation) Verification 0,<'-.t\ 
1. LOQ (Limit of Quantitation) verification is required annually for each~arista'rialyte that is n0t 

reported below the lowest calibration standard for each matrix ao.l"f;>.(ep pi-0'eedure. LOQ is 
not required IT an annual LOD verification is performed. u ~ 

2. The validity of the LOQ shall be confirmed by successfu@is of a QC sample containing 
the analytes of concern in each quality systerrt::~eth~~:,~imes the claimed LOQ. A 
successful analysis is one where the recove~Of each "\analyte is within the established test 
method acceptance criteria for accuracy. v 

The LOQ study is not required for any c~cment or property for which spiking solutions or 
quality control samples are not commercially av'a'ilable or otherwise inappropriate (e.g., pH). 

'\'. _) v' 

The LOQ acceptance criteria is~base~e-e·st~lished acceptance criteria for Laboratory 
Control Samples. ~~ ~ 
Refer to MDLILOD/LOQ SOP/08l.Q5~ 

5.13 Range of Logsr{PQ~f Quantitative Methods - Microbiology 
r:;./) ,,~ '--

A. Precision d:[." Clup'lic3te analyses is calculated for samples examined by enumerative 
microbiological'~bas according to the following procedure: 

a. <:((e~d:plicate analyses on first 15 positive samples. 

~~rd duplicate analyses as D1 and D2 and calculate the logarithm of each result. 

fF > c:-""lf either of a set of duplicate results is <1, add 1 to both values before calculating the 
A \\:d) logarithms. 

~ ~~ d. Calculate the range (R) for each pair of transformed duplicates as the mean of these 

~ ~' ranges 
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~'v) 
/ ., 
y,~, 

6.1 Laboratory Management Responsibilities . <::/r~\,<~~'"> 
Management is responsible for communicating the requirements of the quality systell!r-Ciien\'"' "-,> 
specifications and regulatory needs to all personnel. Management job descriptions d~tail~~(;('·\) 
responsibilities of each position. /'- <j2 ./) 
H.R. Director has job descriptions for all po!;litions in the laboratory defir)i!l;(t~~i/of 
qualifications, training, and experience and laboratory skills. During initial train'ir'lg>management 
provides documented operations procedures, observes personnel performanc~rid::Svaluates 
personnel proficiency. Management documents technical laboratory staff's ptcl.{icien.gy initially and 
on a continuing basis through use of laboratory control samples afl~·,purcn"@,sed profidency 
evaluation standards. Management requires successful proficiency dfrYiio~stra~on before allowing 
independent production testing. I\ <"\ ·~ 

Management is responsible for verification of proper sample;'q{a~~'?i,i;rit'~nd all aspects of data 
reporting. The communication of the operating practi~&\of the laboratory is through the 
document control and attestation process. //·~.,'-,. ~-~;/ 

< ' \ 
Either the Quality Assurance Officer, Operations''0)yectovk d/or Technical Directors have the 
authority to stop work due to non-conforma~ces and'~he authority to resume work after it 
has been stopped. /")", 

I(~""" 
\\ \~ 

6.2 Laboratory Staff Requirement~-'~1 
(f / 

Recruitment is the responsib,tli~of tq_e:7_,. pe~tions Manager and HR Department, with input from 
other personnel as required~be'Tr~nit.Jg1Program procedure SOP/15-01 details the process for 
completing requirements and tr~inhlg to ensure personnel have adequate skills and competence 
for the job function. /R ~ v 

A )~b descripti~~ d~t~l~\\~e--:-dJcessa~ requireme~t~. ~or each job a_nd inclu?es ~osition title, 
m1mmum educa~u:~r~at;reqUirements, skills, responsibilities and reportmg relat1onsh1ps and any 
supervisory resp'onsi!Jilit:Y~ 

Initial tra)ni~~~~ployees and contract staff includes laboratory ethics and quality policies, 
as w~~as)xecutiOn> of an Ethics Agreement. Any employee found to knowingly violate the Ethics 
Policy(A9t:~~'m$nt, report data values, that are not actual values obtained or improperly 
manipulateq, or intentionally report dates and times of data analyses that are not the actual dates 

1arid'tim)§:_o analysis, will lead to disciplinary action, including termination, as outlined in Section 
\ ~ of ~e Employee Handbook. Each employee must report personally or anomously to the 

~ 'LabQr,~fory Director, QA Officer and/or Ethics Team Member any accidental or suspected 
<"(~ r "'"0 \inJ'efifional reporting of non-authentic data by others for follow up action. The review of the 

))

"'-...""'- laboratory ethics policy occurs annually with all personnel. The annual review includes annual 
,_.. "'\ '\: renewals of the Ethics Agreement. 

~:! The Ethics program consists ofthe·tollowing key components: 

• Ethics Policy /Agreement (Appendix F) 

• Initial and annual ethics training 

• Internal audits conducted annually 
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• Ethical or Data Integrity issues reported to Lab Managers, QAO or HR Director ·~ 
\. '( 

• Anonymous reporting to HR Director v"-.~ 

• "No-fault" policy encouraging reporting of incidences without fear of retribution~~ 
• Electronic tracking and audit trails through LIMs and instruments enab\l~re 

"I bl '':/ ) ) ava1 a e. {,r::- 0 

6.3 Training <:~V 
The Quality Systems Manual and related documentation is available to 'hlJ,~)Iqyees. Cross 
training, supervisory training and other related training takes place ·0·11 a 'S9heCl~led and as­
needed basis. Training ensures the communication and understandtog'<6~personnel in the 
laboratory-documented procedures and practices. ( o 
All personnel undertake orientation-training sessions upon initi,~~loyment. Orientation training 
includes laboratory business practices, employment specifica~ions, Ethics Policy, Quality Systems 
Manual, Chemical Hygiene Plan, and all SOPs req1ecrto~~)~u'nction. 

Managers ensure the training for new employee~~d revieJJ the continuing training for current 
employees. Training includes on-site aq_cl off-sit~pr.p9fa'ms presented by staff members, 
contractors, equipment manufacturers, and rn'st~ons of-tiigher learning. 

Training of new personnel to any job a~~~t~takes pl~ce ~n-site according to the Tr~ining 
Program procedure. Laboratory persom:Jekml:lY.:Be'rform the1r ass1gned methods/protocols Without 
supervision only after documeQt~tiotl&f/~c'eeptable proficiency. Training records lists the current 
training status. ~~ ~ 
On-the-job training includes~p~t~ation of skills during job performance, initial demonstration 
of proficiency, and revieW/Qf~'QPs) Safety and health training takes place on an annual basis 
with careful introductiplll t6,new)~rinciples. Personnel have access to the Chemical Hygiene Plan 
and Material Safety~ata 's~,t~. On-site training includes side-by-side hands-on training, formal 
classroom typel.ihstruction on the SOP or a meeting to discuss procedural changes or to address 
questions relc;tt~'fo~~S) laboratory operation. All training is documented via the Training 
Attestation F(ernv. whicfY is signed by all in attendance that they understood and will implement 

f\.1 ''\~ 
what was pc_e~enteCJ.>to them. 
~~ 

Trai':1}T'9iS"C!m on-going opportunity to evaluate the laboratory operations. The updating of SOPs, 
· 9uahty~y3t~ms Manual and other related information documents all changes to the quality 

(~(e~>lr:l-all cases, training is documented via the Training Attestation Form. 

Abtt:.si(j training takes place on an as-needed basis. Recommendations and suggestions 
"regarding educational programs come from all levels of staff. It is the employee's responsibility to 

present a copy of any certificates or attendance information to the HR Director. The information is 
~ added to the individual's training record. 

' 

Quality Systems Manual Alpha Analytical 

R2-0000799



Document No.: CQSM/01 
Issue No: 4 

6.4 Records 

Issue Date: January 13, 2011 
Effective Date: January 20, 2011 

Page 6-3 of 3 

The QA Department is responsible for maintaining training records. Attestation forms, certificates, 
demonstration of capability forms and other records of training are placed in the individual's (:- --:> 
training file. --;.<," 

-~-" -- "' 
The Quality Assurance Officer or designee notifies appropriate personnel when a revisior<~'l(.,<~;"-:> 
complete for the controlled version of a document. Laboratory staff must implement the _!::hang~~"' ·-
as of the effective date. The manager of the area determines when a change is significahVto v 

. t .. (\//';'\ requ1re rammg. ·, . /,. •. J 
--~'- /; 

Job descriptions are included in the training record files. The Human Resourq_~(i)'ep;rt~t 
reviews the job descriptions, resumes and training records to ensure up-to-d~(e info~atfon on 
the job descriptions and resumes. The Human Resources Department and, theJn9ividual update 
the resume on an as needed basis. Resumes and/or biosketches are k~pt a·n~il~_" ·,WJ}h the Human 
Resources Department and the QA Department. '--._~ ·-_ -~ 

0-J '--._""' /I ! ( ., ,\"<:j 
I\ . j 
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7 Physical Facilities- Accommodation and Environment 

·~~ <_.-., 
This laboratory facility has a total area of 25,000 square feet in both the Westboro and Mansfield-~'~ .r 
Facilities (,~ ....,:.; 

. <' ' 

The laboratory functional areas indude: @~ 
Administration and pffices ;;.~,<d 

Sample receiving <"';;:.~J\<0 
Sample management , ~ 
Microbiological (Westboro Facility only) ~ ~\ 

General analytical chemistry ~ ') ~ v 
Metals sample preparation /tu~ ~) 
Organic sample preparation \\ ~l 

Metals analysis ~u~ 
Volatiles gas chromatography (GC) ~........,_ ( \ ) 

Volatiles gas chromatography/mass spectr.9JY1'6trY'tG~/M§:) 
Volatiles air analysis (Mansfield Facility o~ly)\_ \) 

Semivolatiles gas chromatography/~ss sp~etro-!;Je{ry (GC/MS) 
Semivolatiles gas chromatography (G.<S.) V 
Miscellaneous facility mechanical ('dStdr-age areas. 

\\_ 'S 
All chemicals are stored in appropfurt~cal5i~fs and properly disposed of as required. All 
flammable solvents are stored<tn"-OS~'):~m?)NFPA approved cabinets. Acids are stored in OSHA 
acid cabinets. Separate was~~\~~s the sample and chemical waste before pickup by a 
licensed waste hauler. ::::;:\_~~ 

7.1 Environment !{a 
Lighting, noise,Zht:Jm)di~Y-· ~ting, ventilation and air conditioning satisfy the needs of the testing 
performed on thih>temis~. The laboratory building design ensures regulated temperature control 
for analytic~:::eG!uip~nt. Air-handling systems minimize airborne contaminants that may 
jeopardize<~a\mp)~tegrity or analytical performance. 

The a~~'irtstrumentation is in separate rooms from laboratory activities that involve the use 
of large quaf.tities of organic solvents or inorganic acids. A separate room, in the Westboro 

;fffity;-,'p:r;..o,<!J'i'Cles the facilities for the microbiological testing. 

~ "st~Yrds and other materials requiring below ooc storage temperatures are placed in freezers 
<:-'~~ ~d separated from samples or potential contaminating materials. Refrigerators provide cooling 
"-"- needs for samples and materials with temperature requirements of below room temperature and 
, '\ greater than freezing. Sample and standard storage areas are monitored and controlled for 

temperature. Sample storage areas for volatiles are separated from other samples and monitored 
for any effects due to cross contamination. 
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Bulk hazardous waste containers are located away from the testing activities. Waste disposal 
uses lab pack procedures and those designated by the regulatory authorities. The Chemical 
Hygiene Plan and the Waste Management and Disposal SOPs (Westboro: SOP/14-01 and 
rylansfield SOP/G-006)) include the procedures for handling and disposing of chemicals used in '~) 
the laboratory. (, ~. 

/;:~··~) 
The working and storage environments are maintained in a safe and appropriate manner( A ',"-" 
Chemical Hygiene Plan details the requirements for safety and chemical handling ... :§af~ty~ ' 
measures that protect property and personnel from injury or illness include: fume hdqd~(:flr-e '-...) 
extinguishers, fire blankets, alarm systems, safety training, protective clothing,_ern~rgenpy 
showers, eyewashes, and spill control kits. ~;.~~~'".:.:::::,/ 

,r-· \ '.," 
//''- "'v'> 

<~ \ ·~) 
7.2 Work Areas \\_ ,~ ' 

Good housekeeping is the responsibility of all personnel. Each person i~,~spo!lsib~ for assuring 
clean and uncluttered work areas. The job descriptions list sp~~c" 1:1e,y5e~eeping duties. 
Records, samples and waste materials are the common cause for dotter i.n\the~laboratory. 

Management does not allow accumulation of boxed record~~~~IJ:!I56ratory operating area. 
Removal of administration and laboratory records to Jh_e r~dprd st~rage area occurs to reduce 
clutter and ensure traceability. The individual filling,~e·la~\at~~cord bo~, labels the bo~ with 
a number, the contents, date and laboratory area( Authonzetl pe·rsonnel ass1gn and record mto a 
permanent record the box number, discard date ~~~ox co_y\tents. Authorized personnel review 
the box label for number, discard date and"Q,ontents. 'S:oteS:·are stored on site and off-site for the 
record retention period identified in the NELAO~d EPkr{gulations, whichever is more stringent. 

Sample management personnel remove ~tto the sample storage area after all data is 
correct and complete. Sample cooler~~e\r~moV'ed to a designated storage area for recycling. 
Samples are stored in the designatea P-i:c?,cess-Storage areas until testing is complete. Sample 
removal from the proces~~orag~\{dCcilips after mailing of the final report. The sample 
management staff places the~sam'p~s::::fr1/the archive storage area for thirty days after report 
release. The archive sall)pLe ~orag~ area is not controlled or monitored. Based on client 
specifications, samples crr·pr~)rly_:.disposed or returned to the client. 

Waste materials, exPlfed·~~.~g~hts, expired standards and materials are disposed of and not 
stored in the l~borito[y. Hazardous waste labeled accumulation containers in the laboratory 
collect designatetl~ast~treams for later bulk disposal. Laboratory personnel remove the less 
than five-ga)tprN:iccuf.QQ'Iation containers when full from the laboratory and place the containers in 
the bulk h)z,ardbds> waste area. Refer to the Waste Management and Disposal SOPS for 
West90C9z~QR/14:01 and Mansfield SOP/G006. Personnel identifying out of date reagents and 
stan<;Jatds r~r:noV'e the materials to the proper disposal area. 

0\~~JJ 
rr::-iy 

~.~\ ~ 
~ ~"\) 
~'"'·-!) '--• 
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7.3 Security 

Alpha Analytical provides a secure environment for our employees, guests, clients, samples and (0?> 
analytical data. Security procedures require that all exterior doors remain locked unless manned. <,.,~ 
Access to the laboratory is limited to employees and contractors. Visitors not under signed~~ 
contract are required to sign the Visitors Log and must be accompanied by a laboratory employ_e'e~~ ~-
at all times within the testing areas. '~ v 

The defined high security area is the sample management area. Identification card loc~e 
internal doors control entry into the laboratory area. rF~ 

All doors are locked after hours and require a key for entry. The security a)fm~intJously 
monitors for smoke and fire related heat. When the alarm is activateB:,,~he "-?wpropriate 
emergency response officers are notified. The local emergency offices ~~~'\the emergency 
contact list for the laboratory. <0 ')~ V 

rr:~ 
o~ 

,<0 
b ~(!JJ_) 

~ 
~«~) 
~~~ 
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:-).") 
(~ ...... >-, 

. -~ 
8.1 Maintenance !(·-~<~/ 

The laboratory has a proactive equipment maintenance program. The laboratory mair.lt~h~, '",, 
service contracts for major equipment, which include routine preventative maintenance iiSft~by "\) 
the service provider. Technical personnel perform manufacturer's specified maintenance(on ;a 
routine basis to ensure equipment operates at peak performance. . .. 'f-::;~~~::;./ 

!:>"~ '.. \ Procedures and schedules for preventive maintenance are available in the te~t fnetqo9 SOPs. A 
brief summary of some common preventive maintenance procedures is provjded'{n Aj)pendix E. 
All instrument preventative and corrective maintenance is recorded in the 'm~intefWnce logbook 
assigned to the equipment. After maintenance or repair, the instrument '~st successfully 
calibrate following the method SOP. Laboratory personnel mu~~;::eem'O~:~!'~fe quality control 
performance before sample analysis. :. \ :'j 

--._ \"' :1 
The laboratory maintains a stock of spare parts and con(am·abl~s=t~r analytical equipment. 
Bac.kup instr~mentation for som~ analyt~cal equipm~,~~j~-a~(ai.(:abl~ 9~ site fo: use in case of major 
eqwpment failure. The person d1scovenng or suspectm{ran\eqtupment ma1ntenance problem or 
failure tags the equipment with 'out of service<.t~g. If roqt(ne maintenance measures do not 
eliminate the problem, the Laboratory Director "-o~Opejtions Director is notified and the 
appropriate equipment service provider is cor.~tacted. ·".:::-(: 

All major laboratory equipment has indivi~~d trace~ble maintenance logbooks in which to 
document manuf~ctu~er's recommend~Sl_m~i,rte~~Ace procedures, specific cleaning procedur~s, 
comments on cahbrat1on, replaceme;i·oj~mall~Worn or damaged parts, and any work by outs1de 
contractors. The person performin~l,rqufirfe or non-routine maintenance signs and dates the 
maintenance logbook. If an<i_Hstrl.rmem_(:js.-d6wn for maintenance, a complete record of all steps 
taken to put it back into servic9'-is tci'coroed including reference to the new calibration and quality 
control checks. Any equ_ip!Jl~~'s'er..vic~ providers working on the equipment are recorded in the 
logbook. : ( \ V 

0 \ : 
R d t·t· ~ . \.'-.._// . t bl th th I . t . t ecor repe 1 IYe,yr,QJ:l.;:gomg-eqwpmen pro ems o er an norma ma1n enance reqwremen s 
on nonconformavie abtiGQ forms. The nonconformance action form notifies management and the 
Quality Ass'7fance"~r·of a problem affecting the performance and data quality. 

The labor£bG~s some equipment into a single laboratory equipment maintenance logbook. 
ExarT)~~n'ciqde: autopipets, thermometer calibration. The identity of each item is by serial 
number or c;~\lao'oratory-designated item number. The same data recorded for major equipment 
r(ppJi~~~ documentation. 

\The ~<Jintenance records shall include: 
"'..., '-~·'/ (' ,___ . 

Eqwpment name; 

Manufacturer's name, type identification, serial number or other unique 
<~ identification; 

~ Date received, date put into service, condition when received; 
'·...__/ 

Current location; 

Details of past maintenance and future schedule; 
A history of any damage, malfunction, modification or repair; 

Oates and results of calibration or verification. 
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The maintenance logbook may include the reference to the location of the equipment operational 
and maintenance manuals. The logbook may include the reference to laboratory run logbook or 
data files for the calibration and quality checks of daily or frequent calibrations. 

~'( 
The Courier Supervisor ensures that maintenance and records for transportation vehicles are 0'-~ 
complete. The purchasing process is used for ordering garage maintenance, the garage wor:~~ "'0 
order is reviewed, and the vehicle checked for condition. The Controller receives all paperWQ

1lik. '\'\ 
for completion of the maintenance process. ~r~ ' 

8.1.1 Microbiology General Equipment Maintenance re.~'~!!.:::!) 
Optics of the Quebec colony counter and microscope are cleaned prior to each use. ~~e 'stg~ge of 
the microscope is also cleaned and the microscope is kept covered when not i~se'\:0 
Glassware is checked for residual alkaline or acid residue utilizing b~~~~lue (BTB) on 
each day of media preparation. '?' ~ 0 

8.2 Equipment ustin9 ~0 U 
A listing of the major equipment used for testin{i~~~e upon request. The equipment list 
details the unique identification number, equipment::!ocatiorljserial number, model number, and 
purchase date. The unique identification n~ber is atla~ to the piece of equipment. 

The laboratory performs analyses using fs~Q,f the art equipment. In addition to the major 
equipment, the most common equipmen\Lsed 19)the laboratory are: thermometers, balances, 
autopipets, water baths, hot plates, autocla~cf>H meters, conductivity meters and a variety of 
labware. The SOPs list the calibrati6f

1
"df'{erffication requirements for all laboratory equipment 

used in measurements. ;~ ~ 

8.3 Laboratory W~ 0 
Laboratory wat~ponfied from central Dl water systems and piped to all laboratory areas. In 
Westboro, the--QA !;Je12,artrnent samples the laboratory grade water and submits the samples for 
analysis by_~~l'ab to·-Bocument the water meets the drinking water certification criteria. The 
Laboratory~'vvater"Cbgbook lists the daily conductivity checks and acceptance criteria for the 
laborat~~t~r> The laboratory documents the daily, monthly and annual water quality checks. 
PleaS~ refe~ to Table 8-1 for tested parameters, monitoring frequency and control limits for each 
Ratl;lrh~ter:.,(<SbP/08-11 ). Additional parameters may be tested for at the laboratory's discretion. 

~ (~~~onal treatment occurs in the test area, that test area records the water quality checks 
~,r"\.. 'from~the most frequently used tap. At a minimum the quality of the laboratory grade water is 

~ ' r.lJ;onitored daily by conductivity measurements. Records of the daily checks are found in the ''0\ Laboratory Water Logbook. If out of specification results occur, a nonconformance action form is 

~) submitted. . 
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Conductivity 

TABLE 8-1 (Westboro Water) 

Monitoring Frequency 

Daily 
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Control Limits 

<2 J.lmhos/cm @ 25°C 

pH Daily 5.5-7.5 

~? 
(,~'\ 

,.,.-·..... '\.,, ,1'' 

/(-~~-·<>' 

Total Organic Carbon 

Total Residual Chlorine 

Ammonia Nitrogen 

Monthly 

Monthly 

Monthly 

< 1.0 mg/L ('~ \ """ " \ /;;::::::--> "\_;;. 
< detection limit : \ // '"' "• 

\ /,./ [;) 
<0.1 mg/L -~ '~-

Metals: Cd, Cr, Cu, Pb, Monthly (Required Annually) < 0.05 mg/L ( /~,~~ "'0 
Ni and Zn 
Total Metals 

Heterotrophic Plate Count 
Westboro only 
Water Quality Test 
(Biosuitability) 
Westboro only 

Monthly (Required Annually) 

Monthly 

Annually 

' '•) 
< 0.1 mg/L <~ ''"-, ' 

"' '<"-< 500 CF\tl~L \ 1::> 
;;::::; ):~:) 

0.8~'(0 5~t10 

~ :1~~-~~/ 
///>~<':' '<::-~./~/ 

~~"" ··-:D ----
8.4 Reference Materials <) \"~// 

,\._ . ,/ 
Reference materials include: Class 1 weight~~IST thermometers and reference standards. 
Logbooks record the reference materials (used fpr>calibration and verification. The Department 
Manager maintains any certificates r,eceiv~~"wit!JRhe reference materials. Laboratory personnel 
record in the standards logbook tfi{~Jerence standards date received, unique identification 
number, expiration date and humb'el--,of 9~htainers. Each laboratory area, records the unique 
identifier on the reference "-8taJid)rd'-eef.tificate and the Department Manager maintains the 
certificate. The identifier allow~"tl'ac'8a:bility from the certificate to the analytical data. 

;(;::::~~>~ v 

<Z\~_j) S;'), ~' '-----" 
0~) 
"'(~ 

rd~ 
/~)-

~~ 
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'"' '(_ '-,'~~ 
9.1 General Requirements ~~ 

All measuring operations and testing equipment having an effect on the accuracy or validit~f\.. 
tests are calibrated and/or verified before put into service and on a continuing basis. TheffesUlts"'-0 
are recorded in the instrument specific logbook. The laboratory has a program for the ck!ibf.atio9 
and verification of its measuring and test equipment. The program includes all mc:)J6i\:'eqbi~m.6'nt 
and minor equipment such as balances, thermometers and control standards\_The~uality 
Systems Manual and method SOP describe the calibration records, frequenoy'Sr-~ck .. Personnel 
responsibilities. ~\ '0 

9.2 Traceability of Calibration ~~) 
The program of calibration and/or verification and validation of e~ipment is such that 
measurements are traceable to national standards, whe~e(-.=avai ab~Calibration certificates 
indicate the traceability to national standards, provide the results~~nd associated uncertainty of 
measure~ent and/or ~.statement ~f compliance wi)J~!denlifi<i('t!:'?§.~tylogical specifications. A body 
that provides traceability to a national standard~~atesyrerence standards. The laboratory 
maintains a permanent file of all such certifications.~ 

9.3 Reference Standards and Materia~ 
Alpha Analytical has a program for calibrafP~erification of reference standards. The results 
and program are recorded in the ~.P.~o/iate_::ihstrument logbook. Required in-service checks 
between calibrations and veri~~~~vyre}Clescribed in method SOPs and are recorded in the 
appropriate instrument logbo·o~ ~ 

Calibration standards are.~~a~)~ within the area of consumption. A logbook of use is 
maintained and use is 1inif(ecrstriptl~'to method required calibrations. Each calibration standard is 
identified as to test method usea, date received, date opened, and expiration date. Calibrations 
are verified by using'*'fe60n"U::'sburce or lot number of the calibration standard. Calibration check 
procedures are 'sfated'i~plicable test method SOPs. 

Reference ~Q.~fmeasurement in the laboratory's possession (such as calibration weights 
or traceableZ~~etneters) are used for calibration only and for no other purpose. 

9.4 ~gn General Requirements 
{ E;:ach •aalibration record is dated and labeled with method, instrument, analysis date, analyst(s) 
~ 'ahd_e'.Jch analyte name, concentration and response. For electronic processing systems that 

( ('-..::,cam{ute the calibration curve, the equation for the curve and the correlation coefficient are 
~ ~ ""'orded in the appropriate instrument logbook. This is also true for manually prepared curves. 
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Initial calibration requires a standard curve that brackets the expected sample concentration. 
Initial calibration generally uses three to five standards depending on the equipment and 
reference method specifications. Before the start of each analytical sequence, initial calibration is 
verified by using a continuing calibration standard. Calibration verification or continuing calibration Y'\ 
uses a standard from a second source or lot number than that used for initial calibration. The ''''·<"'­
accept~nce criteria for the continuing calibration st~n~ar? must ~~et ~c~eptan?e crite~ia be~~r~-=-~~~~:::> 
analysis of any samples. When the acceptance cntena IS not w1thm hm1ts, rev1ew mamtenance "'-,, 
protocols and perform any necessary maintenance before starting the initial calibration seqt;!~C~:';:.. ,, 

If I' '.,.> 
( i ;// :'"'\ ' 
\\~/ '' 

9.5 Equipment Calibration ~(~·~:--::/ 
The SOP used for the analysis defines the instrument and equipment calibraJip~-.~egui~. The 
following defines the general practices for equipment calibration of selected 1e~uip~ent.~ 

''.,',~> 
9.5.1 Gas Chromatography/Mass Spectrometry (GC/MS) _ <::~ \I) 

The .GC/MS is hardware tuned before performing the initial and cbht~ui.~~~(ibrations. Results 
must meet the peak ratio specifications of the analytical ,meth~ds. )~br volatiles analyses, 
bromofluorobenzene (BFB) is used, and for semivolatiles ana~yses;deeafluorotriphenylphosphine 
(DFTPP) is used for instrument tuning.. .--~, \ ~ \ ) 

Th t . l'b d b·/('/1--:·~~--~f/f. . 't' I l'b t' e mass spec rometer response 1s ca 1 rate y~~a yzmg;a, set o 1ve or more m1 1a ca 1 ra 10n 
solutions, as appropriate, for each GC/MS methocL Each solution is analyzed once, unless the 
method or the client requires multiple analyses. The\:'elative' response factor for each analyte is 
calculated for internal standard calibration. rire,calibration'factor for external standard calibration 
is calculated using the expressions found i!':(hefaboratory method SOP. Calibration is acceptable 
when all acceptance criteria are within/~:nt~S) 

The initial calibration is verified,thro~~~:analysis of a continuing calibration standard every 12 
hours. The concentration of~he'·dtmti~iQg.~alibration standard is dependent on the requirements 
of the specific method. The reiati~~esponse factors for all analytes of interest are calculated and 
verified against the initial calibratloQ m':ean relative response factors. The percent difference (%D) 
for each analyte is calculp;fecra~d'm'\!st be less than the acceptance criteria stated in the method. 

An acceptable conti~i~~C31/Jation run must have measured percent differences for the 
analytes within ~eth~ispecified ranges. If any criteria for an acceptable calibration are not met, 
either instrum.er{tAm)int'enance must be performed until the continuing calibration analysis meets 
all criteria orja·nsw i'iiffial calibration is established before any samples are analyzed. No samples 
may be-~~ed'u'Qjess the acceptance criteria are met for the initial and continuing calibration. 

Addit~ai"~w~ control samples are part of the GC/MS analysis. These include internal 
~ta~:~dar.ds~-<''brrogates, method blanks, instrument blanks, laboratory control samples, matrix 
spiRes~'Aa- matrix spike duplicates. The frequency and control criteria are defined in the 
faborcit0ry SOP. 

(~"---::/ 

~~ 
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Internal standard calibration or external standard calibration is utilized for analysis by GC. The "­
method-specified number of calibration standards is used. Each solution is analyzed once and \ '"/ 
the analyte relative response factors or calibration factors are calculated. The mean relative-~"'~·"· 
response factor for each analyte is then obtained by using the expression in the formula listed 1iJY"''"'-"'- 'J 
the SOP. Integrated areas are utilized for these expressions. ~ "'0 

For multiple response pesticides, PCBs or hydrocarbons the quantitation consists of the:~;;~ 
of selected peaks or the integration of the area defined by a reference standard. The~Sd~~§li!~ 
the integration criteria for each compound. (~\.. ~ 

;;:::,~ ."'> 
The initial calibration is verified through the analysis of a continuing calibration~sf~ard every 12 
hours or 20 samples·. The concentration of the continuing calibration stand·ard"fs~ep~ndent on 
the requirements of the specific method. The relative response factors ,for all,~nalyt'es of interest 
are calculated and verified against the· initial calibration mean relatb{~r.esp~r'se factors. The 
percent difference (%D) for each analyte is calculated. The percen(drift (%d:)~may be calculated 
when calibration factors are used for quantitation. g 
An acceptable continuing calibration must have measured p\~ifferences or percent drift for 
the analytes within method specified ranges. Should"a~ritetia_Jg~~n acceptable calibration not 
be met, either instrument maintenance is perfo(med untp\ the-continuing calibration analysis 
meets all criteria, or a new calibration is estaBii's~d bef,eJe any samples are analyzed. No 
samples may be analyzed unless the acceptance br".!_e~ia/afe met for the initial and continuing 
calibration. \~ ""-/ 

Other standard checks may be requi(~~ specified reference method. Instrument 
performance checks specified in th~r,efer~nQV!;flethod must be performed and be within the 
acceptance limits stated in th~efer~oc~'rnfthod. Additional quality control samples are part of 
the GC analysis. These incl~e,~~~r~a(sta1~oards, .surr~gates, ~ethod blanks, instrument blanks, 
laboratory control samples, matnx".Splke~nd matnx sp1ke duplicates. The frequency and control 
criteria are defined in the labofafon~SQP. 

"~ v ;;=::::::·->·~> 
9.5.3 Cold Vapor Atomic>A~sorpti~m Spectrophotometry (CV AA) 

An initial calibr~tic:>Y, ~~ (pe~~ daily with freshly prepared working standards that bracket the 
expected conce'ht~tiofr~§lnge of the sample. A minimum of a three-point calibration curve is 
acquired whi611'..JUust'have a correlation coefficient of 0.995 or better. The initial calibration is 
verified ev.firo/ 1 O'~a~les. The continuing calibration is required to be within method-defined 
criteria, .... GieP'ehding bn the analytical method employed. Continuing calibration blanks are run at 
the sa"me"'(~qD~ncy. Analysis of samples cannot begin until an initial calibration verification has 
bee~'perfor ~ed and is found to be within ± 10% of the true value. 

9.S,y~ely Coupled Plasma Emission Spectrophotometry-Mass Spectrometry (ICP-MS) 

0... ('hnitial calibration and instrument tune is performed daily, not to exceed 24 hours, and continuing 
"'-.~, \..,~""- 'CE;Iibrations are performed every 1 0 samples. Initial calibration consists of a minimum of three 

"'-"~ v standards and a Blank that bracket the expected concentration range of the samples. Analysis of 
) samples cannot begin until an initial calibration verification has been performed and is found to be 

'- within method-defined criteria. The continuing calibration is required to be within method-defined 
_/ criteria. Interference check standards are performed at the beginning of the sequence. 

Acceptance criteria are stated in the SOP. 
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9.5.5 Inductively Coupled Plasma Emission Spectrophotometry (ICP) 

Initial calibration is performed daily, not to exceed 24 hours, and continuing calibrations are 
performed every 10 samples. Initial calibration consists of one standard and a Blank that bracket ~"',.., 
the expected concentration range of the samples. Analysis of samples cannot begin until an initial '<:-~.~"' 
calibration verification has been performed and is found to be within 5% of the true value. The~ ' ,"'-·! 
continuing calibration is required to be within 10% of the true value. Interference check standards ''·.,"' "-­
are performed at the beginning and end of the sequence. Acceptance criteria are stated io th~~ ')' 
SOP. ;~;) '"·,) 

! / / ,.,,.., 

/~\\,z /) 
9.5.6 Thermometers , '(-,~ ~ . .,_;:>" 

;;:_ ... \ "' 
Laboratory thermometers are checked annually for accuracy against certifi~d( Nlq'l""' traceable 
thermometers. Correction factors derived from the annual calibrations are qp~lie~;to temperature 
readings where applicable. The analyst records the corrected temperature fo'r,~l db,servations. 

;'-..._ "' :/ 

'"" ',>· 
NIST traceable thermometers are calibrated professionally and re-eeffifie~e:vety year. Records 
of thermometer calibrations are retained by the QA Department.! ~II th~rmometers are tagged 
with the ID number, correction factor to be applied and the expiratidn,sfjheJcalibration check. 

/ /'~"·-"\ '"---'' 
NOTE: Electronic-based thermometers are cali9r-~ted 6A'> a q",u'~rterly basis by an outside 
instrument service company. Thermometers aro/tagged\~lth.::.C~Iibration information by the 
vendor, including the ID number, correction fictor to b'e \applied and the expiration of the 
calibration check. Certificates are kept on file in the'~ Department. 

"' // 
Thermometers are not used past the cal~tion ex~·~6on date or if the thermometer is not 
reading properly. Replacement thermom~fers<Eire calibrated and the maintenance logbook is 
updated when a change in the thermometer is )~~uired due to breakage, damage or expired 
calibration. , ({Y,~':::::::::.~· 

9.5.7 Balances ~ ~ 
Calibration checks are perfor;rne'd~or'each day of use, for each balance. The calibration consists 
of a minimum of two weight5;·-fvh1Gh bracket the weight to be measured. Additional calibration 
check procedures ar$fpeC!qrmyd on balances utilized in Microbiology laboratory. This additional 
procedure con~st~ bf a defleeti6n test, which is performed to ensure that 1 OOmg is detectable at 
a weight of 150 gra~~ 

The balanc!{i~~k~Osts the acceptance criteria and performance criteria for the various 
balances l:is~d in'ttre laboratory. Calibration weight measurements must meet the acceptance 
criteria;:listed oh'-the record form. 

!( \\ v 

~a-qh\~alan9~ is serviced and calibrated by a professional semi-annually. Balances are labeled 
(xvith t~·fbaiance number, date of service and the expiration date for the annual service check. 

~ ~~~alance number used for any measurements requiring traceability is recorded with 
(-~. tzleasclrement data. Balances are not used past the expiration date or when the weight check is 
~ A,ot within acceptable criteria. The accuracy of the calibration weights used by Alpha Analytical is 

verified annually by an accredited calibration service. 

'--' 9.5.8 Automatic Pipettes 
Delivery volumes for the automatic pipettes are checked and recorded gravimetrically before use 
and on a quarterly basis. The verification is performed at the volume of use or bracketing the 
volume range of use. The check must be within the criteria stated in the laboratory logbook. 

Autopipette calibration is also performed once per year. Each pipette is checked throughout the 
volume range of use by measuring seven replicate volumes and weighing. Acceptance criteria for 
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continued use is 5% RSD and between 95.0-105% recovery. Pipettes failing acceptance criteria 
are tagged and removed from service until repaired and the criteria are met, or discarded and 
replaced. Automatic pipettes are labeled with a unique ID number, volumes verified and !'\.. • 

expiration date. z.,"'~? <,.,, 
~·~~ 

9.5.9 lon Chromatography \\ "0 
The ion chromatograph calibration is by analyzing a set of five or more initial calibration solutions~~ 
with concentrations of analytes appropriate to the analytical methods. The concentratic;{ri~;Plipt 
bracket the expected concentration range of the samples analyzed. Procedures for ~veri~iQg !.h~ 
calibration curve are method specific. The initial calibration is performed at the sta!'fof~a,ch:Oiy. 
The calibration curve is verified at least after every 20 samples. <f:~ ~ 

9.5.10 pH Meters ~ 
pH meters are calibrated prior to use for each day of use. The meterJ~~Ii~ted following the 
procedure for pH analysis. The records of the calibration are recorq~d~in' an il:istfument logbook or 
in the raw data for the analysis being performed. At least two bLl~er sdl~tions that bracket the 
measurement range for the analysis are used for calibration,,f:"Se'cono:idurce check standard is 
used at the end of a run to verify meter stability. Bu~ so(~ions\~1sed for calibration are NIST 
certified. Standard buffer solutions are not retaine<!,l--or-:)e"used.yne lot number of the buffer 
solutions is recorded in the data record to ensur~bil~fthio measurement to NIST. 

9.5.11 Conductivity Meters ~ Y 
Three calibration standards of potassium c~fO~e~KCL) solutions are analyzed annually on each 
instrument range. The calibration standcl~G:ts a?e ..,used to verify instrument performance. The 
acceptance criteria are defined in thejest~OR.::..lfunacceptable performance is found, the cell is 
cleaned and rechecked. The cell is n"ot u~,~until satisfactory performance is achieved. 

A single KCL standard soiStf'~\~~:..:t~ calibrate each range of the instrument. A second 
standard is used to check the dalibratlbn each day the meter is used. The check standard is near 

· the measurement range /9r~~s~~pl~s to be analyzed. The acceptance criteria is ± 20% of the 
true value. The meteyi§l'la.beled

1
\vith expiration date for the annual calibration. A check standard 

that is NIST traceabl·e1ls ~seJi:tb allow traceability. The check standard is performed at the end of 
the analysis ru~·'d~fafl~st after every 20 samples. 

v "0 
;;-· 

9.5.12 Autoclav~ 
The d~r6;:"~~e(ltS, sterilization time and temperature, total cycle time and analyst's initials are 
reco(ct:_ed 'Elac::h '-time the autoclave is used. Autoclave cycles must be completed within 45 
rninutes~bh a 15 minute sterilization time is used. Autoclave timing mechanisms are checked 

(quarterly-with a stopwatch to verify timing controls. A maximum temperature thermometer is used 
\~h cycle to ensure the sterilization temperature is reached. 

«~.pore strips or ampoules are used weekly to confirm sterilization. BTSure ampoules are utilized 
'·"' as follows: An indicator ampoule is placed in most challenging area of sterilizer. Load is 
v processed according to standard operating instructions. Remove from sterilizer and allow to cool 

for a minimum of 10 minutes. (Chemical indicator on label changes from green to black when 
processed.) Place the autoclaved indicator and un-autoclaved control indicator in an upright 

-~ position in the plastic crusher provided. Gently squeeze crusher to break glass ampoules. 
Incubate both indicators at 55-60°C for 48 hours. Examine appearance for color change. Yellow 
color indicates bacterial growth. No color change indicates adequate sterilization. 

Calibration is conducted and certified annually by an outside service provider and recorded. 
Certificates are kept on file. Routine maintenance includes cleaning the autoclave seal to ensure 
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freedom of caramelized media and cleaning drain screens to remove any debris buildup. For the 
efficient operation of the unit, overcrowding is avoided. 
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Z"-.r. 

1 0.1 Methods Documentation A~~ 
Analysis consists of setting up proper instrument operating conditions, executing accr;Jpta't31Et"'- "-...,> 
calibrations, monitoring instrument performance tests, analyzing prepared samp\es~;;;nd'\) 
collecting data from the analyses. The test method SOP describes the instrumental \~'la(ys1~ 
procedures, quality control frequencies and acceptance criteria. EPA accepted met!foCrs, riatjg~al 
recognized methods or client-specified methods are the basis for performance crite

1
t'la, lrl~trument 

conditions and the steps of the procedure. The method performance reqcllr~nts 'bf the 
published methods are followed unless otherwise specified by the client. ~ ~ '0 

The reference methods define the instrument operating conditions. l~r:na~)f the reference 
methods, a range or general guidance on the operating condi~oASiis--::aefif,red. Documented 
modifications to the operating conditions clarify the reference methbds onimprove the quality of 
the results. In all cases where the method modifications are.~adop~d,Je performance criteria 
from the reference method must be met. Modifications to th~operatil'fg conditions are stated in 
the SOP. Changes in the operating conditions made,atihe ll~ oVfhe analysis are documented 
in the appropriate laboratory or sequence log. A ~~yisTCi'n"t~tfle-SGP takes place, when a day to 
day change in the operating condition improves per!formanc~or all matrices. 

The laboratory SOPs include the operation:::_o§:.e~~~ equipment. The SOPs contain the -
following information, as applicable: rf v 

The equipment used in the procedualu ing equipment type 

Equipment calibration and (~~obtaining the measurement from the 
calibration ~ \'--t)) 

The step by step in~ctibos~o-perform the measurement 
Acceptance criteria-fGrl~citlibrations 
Corrective actiotf(o;fiited~cceptance criteria, including assessment of previous 

calibrati,<?_ltrJs\t~ 
The baSJS'J:lSeCI~o~the calibration standards such as traceability to NIST or EPA 

or de~nStration of comparability 
Fregli~ a~~h the equipment will be calibrated, adjusted and checked 

Ttfe'~ecor~· maintained to document the calibration and use of measurement 

6~~ment 
\\~~:~calibration status for the equipment 

~
(~ --J:hefenvironmental conditions necessary before measurement equipment may be 
~ )) calibrated or used for measurement 

!0, . ..'?::::::!/ Allowed adjustments to measurement equipment, including software, which will 
<'~\ ""'"> not invalidate the laboratory analysis 

Maintenance of the equipment and record keeping to track performance before 
~ " and after maintenance is completed 
~~ Define the standards, reagents and sample handling, interferences, preservation, 

and storage in order to assure measurement performance 
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Alpha Analytical maintains SOPs that accurately reflect all phases of current laboratory activities 
·"' such as assessing data integrity, nonconformance actions, handling customer complaints, sample '<'-/' 

receipt and storage, purchasing of all materials, and all test methods. These documents include '· · ~ ... , 
equipment manuals provided by the manufacturer, internally written documents, and publish<?d:=:-~-.... '<~') 
methods with documented changes or modifications. .~- ·~ ·,~) 

Copies of all SOPs are accessible to all personnel in either electronic or written form. T!(e-·99J:~ '0 
are organized in a standard format with the signatures of the approving authorities. Eab't_SO' 
clearly indicates the effective date of the document and the issue number. r;.:~(~-~ 

;<.( ...... '-, 

10.3 Laboratory Method Manual (s) ~,~>~ '·<> . 
All SOPs are posted as secure documents on the Alpha Intranet. Dire~tories,~available for 
each laboratory and administrative area. Each SOP includes or refer~nG)S: wherte~pplicable: 

. !/ ,, "-..."--:.:·:/ 
1) identification of the test method and where appl~~ble\"-,~·J 
2) applicable matrix or matrices; /(---~~---
3) method detection limit; ~~~;Y 
4) scope and application; ~"/)\ l 
5) summary of method; ~".... / 

"..../ 6) definitions; 

7) interferences; (0 
8) safety; y)> ~"' 

<".... ~~~() 
9) equipment an~s.ttpRiies<... ) 

.... "'-. "'-.. " ---- / 

1 0) reagents and's 1:md~d.~·_...,· 
/--~ "·~ . ... > 

11) sample 9911ecti~n';p)eservation, shipment and storage; 
/\ \ \ :\ 

12) qualjt\~control;);1 
~(· "~/ 

13)~1ibration and standardization; 
v"'-~ , '"'-'> 

(/~~r~c~;:ve; 
"1.5) calq,ulations; 

R~iJnethod performance; 

/"-:::;. ~;1?) pollution prevention; · 

\ [JI 18) data assessment and acceptance criteria for quality control 

~
,~ measurements; 

~ <"~ · 19) corrective actions for out-of-control data; 

..... ~ ~ \ 20) contingencies for handling out-of-control or unacceptable data; 

"'.....~...__/ 21) waste management; ........__,... 
22) references; and 

23) any tables, diagrams, flowcharts and validation data. 

In cases where modifications to the published method have been made by the laboratory or 
where the referenced method is ambiguous or provides insufficient detail, these changes or 
clarifications are clearly described in the SOP. 
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10.4 Test Methods 

The laboratory uses appropriate methods and procedures for all tests and related activities within 
its responsibility (including sampling, handling, transport and storage, preparation of items, ~,~ 
estimation of uncertainty of measurement and analysis of test data). The method and procedures <.·, \-. 
are consistent with the accuracy required, and with any standard specification relevant to t~e~ "'\::) 
calibrations or tests concerned. When the use of mandated methods for a sample matri)(:'l~, '\:.) 
required, only those methods are used. Where methods are employed that are not requirec,l1Jh~ 
methods· are fully documented and validated and are available to the client and other reciRten;J)tS>oi'0 
the relevant reports. "" ~) 

. . ~~ 
The client requests the reference method for sample analysis usually based OIJ.:'~~e regulatory 
program. The client services staff may assist the client with method selecti@~Whel\ the' client 
s~ecifies the re~ulatory program, but is unsure of the correct method requi~~~'\hEi'kaboratory 
Director or Quality Assurance Officer recommends methods for non-regulatoty>Prqgrams. In all 
cases, recommendation of methods is based on client-defined mettld~ petfo;mance criteria. 
Client services may recommend a procedure that meets the client me11Wdl:}.er:fo'r'mance criteria. 

1 0.5 Method Validation/Initial Demonstration of Metho~~~r»a:e 
Before acceptance and use of any method, 9~fSfac~o~\ioj!~~ demonstration of method 
performance is required. In all cases, appropria1e forms\)\~completed and retained by the 
laboratory and made available upon request. 'All~ssociated supporting data necessary to 
reproduce the analytical results is retained. lnitial·-..~emo'm~tration of method performance is 
completed each time there is a significant ch~FJge in insti,Vrfl'ent type, personnel or method .. 

10.6 SampleAiiquots ~ 0 
The aliquot sampling process~om ~~itted sample is part of a test method. The laboratory 
uses documented and apptopri~~~ \R[6.~t.e~6res and techniques to obtain representative sub­
samples. Sample aliquots re~~ed.;fo'nmalysis are homogenized and representative portions 
removed from the sample ?costa1~r. P'ersonnel record observations made during aliquot sampling 
in the test method logbo~~~~) 0 

('(?'~ 
10.7 Data Verific~tioh~ 

Calculations1a:m:8,~ .. t~ansfers are subject to appropriate checks. A second person recalculates 
all manual,dalculation'S:-An independent qualified analyst also reviews the data. A Client Services 
repres~otativ'e-zevie\vs data for project and method performance requirements where applicable. 
A q;rre'P,reseJltative reviews data for project and method performance requirements when 
requ~$ted by)a Client. Final report review is performed by an authorized company signatory. 
p~ 
\ f\or drjhking water suppliers, every effort is made to notify the Client within 24-hours of obtaining 

c:.: validjl~ta of any results that exceed any established maximum contaminant level or reportable 
~(~ ( ·cOncentration. Analyst or Department Supervisor notifies the Client Services Department of the 

~ ' sf!mple number(s), Client name, analysis and sample results (preliminary or confirmed). The 
~ · · Client Services Department notifies the client 

'V 
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The laboratory Report Generation and Approval SOP describes the practices to ensure that the 
reported data is free of transcription errors and calculation errors. Manually entered data into the 
LIMS is dual entered and checked by the LIMS to minimize transcription errors. The laboratory 
test method SOP describes the quality control measures used to assure method performance \);;> 
before reporting data. (_,.,"" 

/----. ., ""- " 
I .• , "- '-, I ,< ( ,, ~ '~-/ 

10.8 Labeling of Standards and Reagents ~"-\. ~"" 
;/,'"""' ) .:0 

The purchase, receipt and storage of consumable materials used for the technical opeft~1ops df 
the laboratory include the following: :;--=~--;:;:/ 

a) The laboratory retains records of manufacturer's statement of pur-tfi.,~f th'e""origin, 
purity and traceability of all chemical and physical standards. <:. \ -~ 

<:" '""" v b) Original reagent containers are labeled with the date opened and the-~plration date. 
<,~ \ ""' 

c) Detailed records are maintained on reagent and standards;:pyep~c_~_ti~"h~ These records 
indicate traceability to purchased stocks or neat compqunds ,qhd--include the date of 
preparation and preparer's initials. \_\ ; i 

/,~-:::--:---"\ '·, '·- ·"// 
d) Where calibrations do not include the generation; q)f a"'calibration curve, records show 

the calibration date and type of calibratio
7
n-staAdatd uset:Jl. 

/ '""' \ "-2:-;/ 
e) All prepared reagents and standards<are uniqt,~~ly -identified and the contents are 

clearly identified with preparation date)c~~/) ion and preparer's initials. 

10.9 Computers and Electronic Data R~ted Req'ulrements 
/ -~~ 

Computers or automated equipment aif us~,)for the capture, processing, manipulation, 
recording, reporting, storage or retr~XIJ:!I·$);~~ data. The laboratory ensures that computer 
software is documented and ~deqtf~tWThe goals of the software development methodology, 
existing system validations and't~{~ngeJdontrol system are to ensure that: 

""~- """"'~' the software systerns,!?'ettorm"the required functions accurately, 

the users under~(ifild'h~~>Buse the system, and 
auditors can c:!s'si:J~e~e~selves of the validity of the analytical data. 

G,,/) <(~ ~-$· 
The computer system~used at Alpha Analytical are purchased. A coordinated effort is made with 
the suppliel(jtz'a~~r-e:)the computer operations meet the laboratory requirements for data 
integrity. Alpna A~lytiCal has a formal validation program of its computer systems. The vaUdation 
program_i~a\compr'ehensive program to ensure data transmitted, reported or manipulated by 
electrfnrc-~eaos is correct and free of errors. The validation and verification approach is 
_;:;:;©o three areas. 

{ ( f1 1. New software is developed and validated using test data. Records of 
~~~~:/ validation include the test data report, date and initials. Where formulas are 

~
.J f ~ -· part of the program, documentation includes manual verification of the final 

calculated values. New software includes the development of macros for 
spreadsheets and other tools using commercial software packages. 

~ \ 2. Reasons for changes to software are identified through flaws in existing 
~~ documentation or the need to improve system processes and are 

documented on the Nonconformance Report. Final implementation of the 
change is documented on the nonconformance action form. The tracking and 
timelines of making the change is readily available. This process also 
provides the complete documentation of all software and electronic data 
reporting problems. 
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3. Verification of system integrity is through routine maintenance, protection 
from unauthorized access and electronic verification programs. Routine 
maintenance including system backups are performed on a scheduled basis. 
The backup process and password and access protections are defined in the f:::v') 
Computer System Backup Control SOP/11-01 and Computer Security __... <>~ 
SOP/11-02. Electronic verification may be used to assure the commercially (A~"\....':::/ 
purchased software is performing at its original specifications. This includes <:.:.\ "'-0 
virus checking of all network operation at least once per week.~'-,~ 
Documentation of all verification and maintenance operations is retained. ~ ',_ 

;;-'~ 
<Z(~ 
~~ 

~~~~ 
~o 
~~) 

~' 
rfb({:J 

~ ~ ~10 
~~ 

<(~0 
~~ 

(~ 
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11 Sample Handling, Sample Acceptance Policy and Sample Receipt 
.·~/', 
'" '(' 

The Sample Login and Custody procedures define the process for sample management frOIJI~;:~.J­
sample receipt through analysis and to disposal. These procedures detail the process for sall)ple· "'~, '-... . ./ 
receipt, records and storage pending analysis. ';,.,\ ) 

/;.=)> ·",~ 
Clients or Alpha's Couriers deliver samples to the laboratory during normal businesS" hour¢\ 
Sample receiving occurs in the sample management area. /""·<<~(___.) 

'(~··---

Client service personnel place bottle orders. The orders are filled followingr(th~\pottle'>order 
instruction form. Blanks are prepared as needed with minimal storage. All gfas~ col'1)9iners are 
packed to minimize or prevent breakage. The containers are placed in plasfi'~,c'Ootet:,s or shipping 
packages and Chain-of Custody forms, seals (if requested) and labels enclosed,~he bottle order 
is shipped by third party, picked up by the client or client represent:l'!,~\re(o,.r:~5l'~livered by Alpha 
courier to the client. /.[ .:\ '"-·->-

. I 
/ " "/•/ 

/. -~ ""-~ 11.1 Sampling Supplies ; ( \ \ · 
;::::"'-- \ "-. j ) ''-...._ ' ---y 

11.1.1 Sample Containers ~ "\ \ . ..._ 

Sample containers provided by Alpha Analytical inci\:tde.._la9-e'JS, preservatives and a blank chain of 
custody form. Preservatives and containerS:are lot cdl'ltrolfed and verified as appropriate for the 
indicated type of analysis. ;)~ v 

Each lot of containers used for the cojJ.e.ft~,o~amples for microbiological analysis is checked 
for sterility prior to distribution. Ster)lity-cne'ckS::Iire performed by Microbiology staff and results 
recorded in Microbiology Samp1~o0tajf11399terility Log. 

~ ~~ "''-:::/ 
11.1.2 Chain of Custody ~~~ "<~>--

I I .'-" '-...,' 
Chain of custody forms q'c;oni'pany all samples received by Alpha personnel. The chain of 
custody form indicat~~the s~ie origin and arrival at the laboratory and identifies the analyses 
requested. ~-? '\~~ "'-= 

0·,~ '-0 
11.1.3 ReageQt{~t~'> 

Alpha ~n~yftGal ~plies laboratory pure water for field QC blanks. Water used for volatile 
orgar;r(csrriost'~ free of volatile compounds below the method detection limit. The quality of the 
labo~atory W~ter is monitored for conductivity once per day. Additional water quality criteria may 

19e;:::m6ni.t~ed based on client specific requests. The water quality in the laboratory is monitored 
\for ch~ical parameters as required by the EPA certification manual for drinking water (Water 

((··~~~Monitoring SOP/08-11). 

~ <:.<'·~ 
~~"--~}1..2 Sample Tracking 

~~ ) v Alpha Analytical uses an internal chain-of-custody in LIMs for sample tracking control purposes. 
~~-::/ When requested or required by regulation a legal custody program is used in addition to the 

- routine laboratory practices. Legal custody practices must be arranged at the time of contractual 
commitment. 

For legal custody the process must include complete and continuous records of the physical 
possession, storage, and disposal of sample containers, collected samples, sample aliquots, and 
sample extracts or digestates. For legal custody a sample is in someone's custody if: 
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2. It is in one's view, after being in one's physical possession; 
l',,.._ 

3. It is in one's physical possession and then locked up so that no one can ~\_ 

tamper with it; ''-0..., 
4. It is kept in a secured area, restricted to authorized personnel only. f.~ -J 

The routine sample handling and tracking process includes unique identification of a1}fomp1~ 
containers, initials of the person removing the sample from the sample management ar.ec?-8~9 
documentation of the date of sample removal for disposal. ~S:::::/ 

Samples are assigned a unique identification number from the LIMS progra~Each'\ample 
container label includes a unique identifier for the container. The person han'dh'ng tlie':sample is 
recorded along with the unique identifier in the container tracking records in 't)~s~ 

ALPHA ANALYTICAL utilizes a custom designed Laboratory lnforrrra~M~~ement System 
(LIMS) to uniquely identify and track samples and analytical da(cfthroughout the facility. The 
LIMS log-in, is initiated by the Sample Custodian when the follow'i~rmation is entered into 
the computer: t'\\ 

• Quote number (unique to the project if re~u;rs-~ ~)) 
• Project name or description ~ -~, .,)\ 

• Analyses requested (per matrices received)~~ /1) 
• Sample number (unique to this sam~~e.) ,"j/ 
• Sample descriptions (client ID, inclutlinQ'number of received containers) 
• Date received { ~ ~J);. 
• Date(s) and time(s) collected'?))~ 
• Date analytical results<ar-e dGe-Y )l 
• Client's name and ad~re'is~~ 
• Notation of special han'alr~g i'ns~uctions 
• Additional comme~,in~truction for the laboratory 
• Purchase ord(( ~~),-if applicable 

Alpha Job NuJ~ber}(~rocess for assigning numbers) 

-- <.-~'~ 
Alpha Jdf"Nomoer.Siare unique #'s automatically designated by our LIMS 
compdt~r~ySt~ for every individual client project. 

~ ""\.'. 
1~ere arj 3-parts to this number: 
~~II numbers start with the letter "L" 

•_..,.The next two numbers are the last two numbers of the current year. \\ V • The last five numbers are pulled sequentially by the LIMS as each Login personnel 
\~--- requests a new number for a job. 

""~ v For example .... L0904165 ----Year 2009 and 4, 1651
h job to be logged in this year. 

The Alpha Job Number then may contain as many extensions as there are individual 
samples in a job. L0904165-01 is the first sample, L0904165-02 is the second and 
so on. Each sample may contain as many as 26 containers as the containers are 
designated with the letters of the Alphabet, and each container receives it's own bar­
coded label. For example, L0904165-09A is the first container of the gth sample 
listed on a client's Chain of Custody. 
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Each container is labeled with a unique identifier, a label with a unique identifier number is 
placed on each sample container. Once labeled, the sample containers are placed in the 
appropriate storage area. 

("''> 
<--<'-, 

----- "' ./ - " ''::/ 
11.3 Sample Acceptance Policy ~ ""'~ 

The sample management personnel check for proper sample labeling, preservation and )ilanglip~ 
at the time of arrival at the laboratory. The client and client services manager specifies th~p¢ep~\" 
sample preservation, containers, cooling and other criteria on the project review fQrr(l--ahq<ioJtJe 
LIMS. Sample management staff record all observations and immediate notify clie~ 's8[v~ces of 
any discrepancies or questions arising during sample receipt. .:/(·-,,"··'"" '·-../ 

'"" ',~ 
It is possible for samples or sample containers to be lost, damaged, "cif."'d~~rmlned to be 
unsuitable, for whatever reason, after initial receipt at Alpha Analytical. The p~o.bl~?m'>is brought to 
the attention of a client services manager who reports it to the cliel)t;::f;laqs,f~y}tsposition of the 
affected samples or container are agreed upon with the client, carried q~t;~and recorded in the 
project records. / \.\'--J) 

/ -~ ""--·-' 
11.4 Sample Receipt Protocols ff·~0 

The sample management staff receives all sampl~s. A unique job number is assigned to each 
shipment of samples received from a client. The in'::-t1'o~se J~~ords for the incoming job, including 
the internal Chain-of -Custody, are initiated~~h a Sa;nple~'0elivery Group (SDG) form. The client, 
and Alpha courier and/or the sample manag.ement persO'r\'nel sign the sample custody form at the 
time of receipt at the laboratory. Samples if(ceiv~d via overnight courier are signed on the bill of 
lading. The bill of lading, SDG form and -;~e s~~ple custody form are completed for external 
courier delivered samples. @; -...'--::::;./ 

<"· (/(\ ;..._"-.. \I" ' ' 
The sample management::;sta., ~~amirMs the ·shipping containers, their contents, and 
accompanying client documentatio~ Information about the sample identification, the location, 
date and time of collecti~o;:-_::-cpl~ctor s name, preservation type, sample type, presence and 
condition of custody sealfo( the ~tate~f preservation of the samples and other required information 
is noted on the SD,<f\ for!ZI. A~y discrepancies in documentation or problems with sample 
condition such (a~,-f!Ppcopfiare::~ample containers, thermal preservation variation, holding times 
and adequate SJII'ilple~lumes are noted and brought to the attention of the client via the 
nonconformance" 'actiQF) form. The Client Services Manager provides clarification or further 
instruction<t6;tFie\sarl1ple management staff on the processing of the samples that are incomplete 
or missing r~muired·Jhformation. . 

~- ~ 
The ~~management staff logs the samples in the LIMs and a durable label for each 

(ooojai~J:.is~~rinted. The custodian attaches each label to the appropriate sample container. The 
(allowing-information is recorded for tracking internal custody: laboratory sample ID, client sample 

\t£> . ...__~§1iJIPie matrix and storage location. Sample receipt and log-in specifically requires: date and 
/~time-of laboratory receipt of sample(s); sample collection date; unique laboratory ID code; field ID 

J
\ "'epde supplied by sample submitter; requested analyses; signature or initials of data logger; 
~ comments from inspection for sample acceptance or rejection and in some cases, sample bottle 

<.~ codes. 

"""' "'-. '""' . ..._,/ 
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Alpha Analytical stores samples under proper environmental conditions to ensure their integrity 
and security. Samples are stored at temperatures that meet specifications of the methodology, ~'( 
regulatory agencies and client directives. Refrigerators are monitored and controlled to be within <,.,~ 
4 ± 2°C. Chemical, temperature, holding times and container storage requirements are listed)~"-....,_ . .::::::,) 
the LIMS project database. ~ ' 

Client Quality Assurance Project Plans may list preservation requirements differing f~~e 
laboratory. The sample management staff reviews project information for projects\ specifi6 
handling. Addition of chemical preservative to sample containers normally is done(i.n::th~fleld;~t 
the time of sampling. Chemical preservation and temperature preservation checks' at tA~me of 
receipt are recorded except for volatile organic compounds, bacteria, sulfit(. '8i.l'd dissolved 
oxygen preservation. Any differences from laboratory or client specific requirements at~ recorded 
on nonconformance action forms and contact made with the client by"-tbe '·BUent Services 
Manager or designee. ~ ~~ 

Sample storage facilities are located within the sample managemVnt ar~a, which is secured by 
locked doors. Internal chain-of-custody procedures and doeumen'tat~l pertaining to sample 
possession, removal from storage, and transfer are outline<ltfrlth.'e

1
'Sample custody procedure. 

Samples are returned to the sample management are~tt~~,the sample portion is removed for 
analysis. Extracts and digestates are tracked ang/follow~~~"sa'me internal custody operation. 
Extracts and digestates are removed to the wasttd~osal cyja after analysis for proper disposal. 

Sample storage precautions are used to ensure thatVcontamination does not occur during 
sample storage. Refrigerator storage blanks':a're monitored for volatile compounds as necessary. 
The storage blank information allows the\a-s5e~sment of potential cross contamination in the 
sample storage refrigerator. ~) 

Temperatures of cold storagetc;lrea~o~itored and recorded daily. Corrective action is done 
as necessary when temperatJr(fs, a~:::!}.bt within the control criteria. In the Westboro and 
Mansfield facilities, automatett~eaia~qggers are linked to thermocouples in custody refrigerators 
and freezers in the Sample:..st&.;;ge area as well as department standards/storage refrigerators 
and freezers. The Datc(~ogge~is"C:alibrated and certified by an outside vendor on a quarterly 
basis. Refrigerators ~~~roz\free~ers not connected to the Data Logger system have temperatures 
measured with~LS"F .. Jracea15"1e'.rthermometers. Temperature records indicate the thermometer or 
sensor (Data logg¢r:) us$~ for obtaining the measurement. 

A"'~ 
11.6 Sample':~spo!?al 

Samp~e\ ~ld for thirty days after the report is released to the client. Upon written client 
regue~t saryples are held for up to six months in an uncontrolled area. Requests for controlled 

(eniple~:t.oJ:age must be arranged at the time of contractual commitment 

~ AQ::adlorized waste carrier is contracted to pick up waste as needed and dispose of it, in 

~
ff~ccordance with all regulatory requirements. Post-analysis disposition of samples is dependent 
\ upon project specific requests. Remaining sample material may be returned to the client, safely 

discarded, or archived for a specific time prior to disposal. The waste disposal SOP defines the 
specific requirements for sample disposal and other waste disposal operations. 

The sample management staff are responsible for the archival and disposal of raw samples, 
extracts and digestates. Raw and prepared samples may not be archived or disposed until all of 
the designated analyses are complete and resultant analytical data is sent to clients. Samples in 
storage are retained a minimum of 30 days after reporting the results to the client. Any samples 
requiring more than 30 days are archived. 
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When a client has requested the return of samples, the sample management staff prepares and 
ships the samples according to the same custody procedures in which the samples were received 
and following any client specified requirements. Protection of the samples during delivery is 
ensured by the implementation of special packaging procedures. Packages are delivered by a <:;<; 
commercial carrier whose procedures for protecting the samples are not within the control of this V''·.~ 
laboratory. Clients are informed that a commercial carrier will deliver their samples if required. ~ 1;::::;_., '<::._/ 

-~ \ ""'· ,,"" '-./ 
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f0,> 
<:,-,::-,_ 

Alpha Analytical has a record system that produces accurate records, which document all~"-.-~~ 
laboratory activities. The laboratory retains records of all original observations, calculations §lmd-~ '...::;./ 
derived data, calibration records· and a copy of the test for ten years minimum. The systen:h 
retains records longer than the minimum upon the request of authorized clients, ag~rl!(· 6~~'r~ 
another regulator. \ ~,('_;) 

(;~~ 
12.1 Record Keeping System and Design <'~~ 

The record keeping system allows reconstruction of laboratory processes thpt produced the 
analytical data of the sample. ~~~ 

a) The records include the names of personnel involved in sampllrf~rep~iration, calibration 

b) ~=::t~~n relating to laboratory facilities equipmeryy:aR:~caln:ods. and activities 
such as sample receipt, preparation, or data ~ificat~0n ar~l9ocumented. 

c) The record keeping system provides re~tafO~or'kfrrg::Wies and archived records for 
inspection and verification purposes. ~ ) ) 

d) Documentation entries are signed o~initialed'~~ponsible staff. 

e) Generated data requiring operato~lbgging on appropriate logsheets or logbooks are 
recorded directly and legibly in per~e~·~k 

f) Entries in records are not obl\ter:._at._ed~/ny method. Corrections to errors are made by 
one line marked througb thi erJ.J~T-pe person making the correction signs and dates the 
correction. ~ "'~ ~ 

g) Data entry is minimizect'~"E(Iectronic data transfer and ensuring the number of manual 
data transcription('s:teduced! 

( \\ .,) 
6 ., 

12.2 Records M~nagement-attCI Storage 
\.:v>, \ ~ 

1. Recor~s )cltJding calibration and test equipment, certificates and reports are 
safely stor:ed;held secure and in confidence to the client. 
(_(·~~ '-./ 

2. <(t~e lao..9rat.ory maintains hardware and software necessary for 
re~nstruct1on of data. 

ecords that are stored or generated by computers have hard copy or write-
/?' rotected backup copies. 

\\. Jl4. Alpha Analytical has established a record management system, for control of 

~
~ ~ s. hard copy laboratory notebooks. 

"'-\ "\:> Access to archived information is carefully controlled and is limited to 
authorized personnel. These records are protected against fire, theft, loss, 

~ \ environmental deterioration, vermin, and in the case of electronic records, 
""~ electronic or magnetic sources. 

6. In the event that Alpha Analytical transfers ownership or goes out of 
business, there is a plan to ensure that the records are maintained or 
transferred according to the client's instructions. A plan will be developed to 
maintain continuity of our record keeping systems as requested and/or 
required by both state and federal laws. 
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Alpha Analytical retains all original hard copy or electronic raw data for calibrations, samples, and 
quality control measures for ten years, including: 

1. Analysts work sheets and data output records, ("'·< 
(. ·","" 

' "' ... 
1/ </ 

3. Calculation steps including definition of symbols to reduce observations to a <: ·~ " > 

2. Reference to the specific method, 

"' '-1 rep~rtable val~e, . //"-)) ""'" 
4. Cop1es of all fmal reports . :.\</ ) 
5. Archived SOPs, r(:.~~:: '<::-::;.> 
6. Correspondence relating to laboratory activities for a specific proj~c{?~~' ,~ 
7. All nonconformance action reports, audits and audit responses,~\~~ '0> 

8. Proficiency test results and raw data, <~" '·\'\ " 
9. Data review and cross checking. ~ >;>:1 

\ ,\._ . 
The basic information to tie together analysis and periph~rals~~l:l.:::as/strip charts, printouts, 
computer files, analytical notebooks and run logs for AI.Rb.~ A(r(alytic~l)includes: 

//~,-~~';;:::--.-"/ 
1. Unique ID code for each Laboratory sample or Q~ sample; 

2. Date of analysis; ~ '\."' /) 
~'" /// 

3. Instrument identification and op~ating conC!itJoh's; 

4. SOP reference and version; 0~ 
5. Calculations; /--:-:·~) \~!) 

6. Analyst or operato~S.,ini6£1~igb'ature. 
~\. "'~"':...--::2/ 

In addition, Alpha Analytical m'atnt~im~ecords of: 

1. Personnel q~")~ experience and training 

2. lniti~ ara~oilttQ..!:!l..r{g/ demonstration of proficiency for each analyst 

3. A ~~~f ~rt!,es, initials and signatures for all individuals who are responsible 
for~signiftg.orfnitialing any laboratory records. 

-~~~ 

~(Jo 
<:~:J"'~ '\~_./ 

"--
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12.3 Laboratory Sample Tracking 

A record of all procedures to which a sample is subjected while in the possession of the t::v; 
laboratory is maintained. These include but are not limited to records pertaining to: '<-·,~ 

a) Sample preservation including appropriate sample container and compliance with holdi{g.:::~:,,.''-0 
time requirement; If the time of the sample collection is not provided, the laboratory rriu~' ~ 
assume the most conservative time of day (i.e., earliest). f(2> "0 

b) Sample identification, receipt, acceptance or rejection and log-in; ~ {j) 
c) Sample storage and tracking including shipping receipts, transmittal f~rpiS.~int~rnal 

routing and assignment records; this includes interlaboratory transfers o(samples, extracts 
and digestates. ~ ··"'.~ "' 

d) Sample preparation including cleanup and separation protocols,-J.e;.~es,~umes, weights, 
instrument printouts, meter readings, calculations, reagents; (( · ~ ;::/ 

e) Sample analysis; · ~ ~ 
f) Standard and reagent origin, receipt, preparati9/::8na~e~) 

g) Equipment receipt, use, specification, operati~9'conditio~ and preventative maintenance; 

h) Calibration criteria, frequency and acce~nce c;~ 
i) Data and statistical calculations, r~onfirmation, interpretation, assessment and 

reporting conventions; @, \'\d,.r• 
j) Method performance c~<;ci~l~ected quality control requirements; 

k) Quality control protocols and~~ssment; 
I} Electronic data sec~~~r~ documentation and verification, software and hardware 

audits, bac~ups~~\~:!-~ of any changes to automated data entries; 

m) Automated ~pi~IJandling systems; 
~ '\._~v 

n) Recor~~ra~ and retention; and 

o) DfiSOsalof.,JJazardous samples including the date of sample or sub-sample disposal and the 
~~he responsible person. 

u~ coc records account for all time periods associated with the samples. 

~"". 'q)"-T~ COC records include signatures of all individuals who had access to individual samples. 
<::.\. ""') Signatures (written or electronic) of all personnel who physically handle the samples. Time of 
\, "'\: day and calendar date of each transfer or handling procedure 

r) Common carrier documents. 
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:"''-.. "') 

The Process Planning and Control Procedure details the recording and reporting of data as 'i'\ 
required by the client and in accordance with relevant environmental regulations. /.::'-- ""~~-') 

I(""-" ,.._., 
Clients specify the report delivery and deliverables required for the work submitted. ReG'~k '~) 
delivery includes standard turnaround and rush turnaround. Clients specify the delivery r<.rdares'S~ 
or multiple addresses and method of delivery such ·as U.S. Mail, facsimile or electronic attheifurt "--> 
of the project. Alpha Analytical provides data deliverables in hardcopy or electronic for~~fitt~~ 
start of any project, the electronic deliverable formats required must be receive~f..~efor.~"~mple 
arrival. !>·~,," \> 

/ ..... j '•," 

Reporting packages are available for routine regulatory reporting reqdfre~\ts.-~egulatory 
reporting packages include only the information requested by the regula~0!Y a'g~ncy:>in addition to 
regulatory report packages, Alpha Analytical prepares a standard./ ree-ort".~ormaf. The standard 
report format includes: t (' .;;-~; 

\; '! 
1. Title: "Certification of Analysis" /~:::::::// 

2. Name and address of the laboratory ,/;';::-.....__ '·~,j) 
3. Laboratory Job Number, page number·~and ~~limoer of pages included in 

the report. ""', : ) \ /! 
4. Name and address of the clien~ ~~/ 

-" 5. Alpha sample number, Client ip~ntifl~l'!tion, Sample location 

6. Saf!lples identified that do JlQt\~e .... ~~-~~ sample acceptance requirements for 
project. {(;;j?,. <-

7. Date of sample~~\t~.,_ s~e~~}ollection, analysis date and time, report date 

and analyst_~-~~'"-.~ 
8. ldentificationl

1 
.. t:a~ta.\r Pf~ed by subcontractors 

I I '\ 

9. Test nam~' n'd EPJ7. reference method number 
('( ~"'.... _ _/ /. 

10. Del{yew·. e~oa·and sampling procedures when collected by lab personnel 

11. O.e.vtatld,fl~rJnodifications that affect data quality rc:-'.."" ,, ') 
. 12C'Stater:~:~prthat results relate only to the sample tested 

~( :3~\\tement that report must be copied in full unless the laboratory provides 
{ ( \ ritt~n permission for partial copies 

ft;::::;-~· lossary, References and limits of liability 

(;~ \~J 15. Units of measure and reporting detection limit 

J~
~ 16. Quality control data for: % Recovery surrogates, % Recovery of LCS, % RPD 

of LCSD, Blank analysis, % Recovery Matrix Spike, %RPD of Laboratory 
~. Duplicates, as applicable 

'~ 17. Signature, title and date of report 

~;:, 18. A "Certificate/Approval Program Summary" page is included at the end of the 
report that identifies analytes for which Alpha Analytical holds certification 
and for those analytes reported that it does not. This summary also includes 
the certification numbers for either NELAP certified states, State certifications 
(e.g. Massachusetts laboratory certification identification number) and DoD 
certification identifications. 
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19. Alpha Analytical does not accept samples from private residents for drinking 
water analysis and therefore maximum contaminant levels are not 
necessary. If Alpha were to change it's policy and report drinking water 
samples, MCLs would be included with the report. ~·? 

(,.""" 
~ ""~ Results transmitted by facsimile or other electronic means include a statement of confidentia1~~,~~ 

and return of the materials at the laboratory's expense. ~ ~ 

The laboratory notifies the client in vyriting of an~ circumstance that causes doubt <;.nJheQ~J~ 
of the results. The amended or modified report hsts the change, reason for the ch~g~~ffected 
page numbers, date of the amendment and authorized signature. ~"" v 

<::' \ '\ 
~~v 

u~ 

<00 
b 

~~ 
~~0 

§;~ 
0 

""~(;) 
~~ 
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\""'/ 
•' " 

When Alpha Analytical purchases outside services and supplies in support of tests, the laboratory-··<''<::"-···.., 
uses only those outside services and supplies that are of adequate quality to maintain confidenoe""""-, ""'"" .,__, 

in the tests. _ ""'~""'' "'v 
The Purchasing SOP/13-01 describes approval and monitoring of all suppli{r;~a··<:> 
subcontractors used by the laboratory. Where no independent assurance of the quali!Y"of~utsidJ 
support services or supplies is available, the laboratory ensures that purchas.ed eC!\tJipment, 
materials, and services comply with specifications by evaluating method pef:for~;;mce·:before 
routine use. ,... \\ '"':) 

\ \, '" ~, "\ ""~ ""' 
The laboratory checks shipments upon receipt as complying with purchase··specifications. The 
use of purchased equipment and consumables is only after the evalwatibn~~:Jdmpliance to the 
specifications is complete. The Purchasing SOP/13-01 describe!~tlfe \details for receipt and 
inspection of purchased product. \\ 1 ) 

,...--........... "\ "- ... ...-r / 
/. ....-,,::-\ ------~ 

The Purchasing SOP describes the process for raisl!lg, (r~vieW'-. ~md placement of purchase 
orders. It is company policy to purchase from thi~d;J3artY::ce~fie~suppliers and subcontractors 
wherever possible. Purchases must be from supR!iers apprq\ea··by the Laboratory. Laboratory or 
sampling subcontractors specified by the client are~n\?ted as)"Trial" on the purchase order. This 
identifies the subcontractor as a non-approv,ed subcontractq~: 

<.,~ \'V/ "" "../ The laboratory maintains list of approved "/endo s (Form 13-01) and subcontractors from whom it 
obtains support services or supplies requireB for t~ts. 

\~Jr 
;?))~./ 

14.1 Subcontracting Anal~~~ Sa~~~ 
Clients are advised, verball~n~~~writing, if any analyses will be subcontracted to another 
laboratory. Any testing coverechlnd'e~NELAC that requires subcontracting, will be subcontracted 
to another NELAC accre~(edl~b1oratory for the tests to be performed. Any testing covered under 
the DOD QSM that reqb!'res st!locontracting, will be subcontracted to another accredited DOD 
laboratory and (n:!Y?(b~ ~rojee'i-specific approved from the DOD client before analysis begins. 
These require~.~~ fof"-DOD projects pertain to both Westboro and Mansfield facilities. Any 
subcontracto,rs-.useq·,fgf·.aata to be submitted to the Louisiana Department of Environmental 
Quality mul:?~also"'-becertified by Louisiana LELAP. The laboratory approves testing and sampling 
subcontra~tq_r-s bY'-teview of current state, national or other external parties' certifications or 
appro~~Th~'> document must indicate current approval for the subcontracted work. Any 
sam~le(s) Jl~eafng special reports (i.e., MCL exceedence) will be identified on the chain of 
~J;Isj:o'cl'V,wh~~ the laboratory subcontracts with another laboratory. 

' ·"\ I~ <.......::: .. 
\ )J 

~The-=Sample Receipt and Login Procedure describes the process for sample handling when 
\ "'-~bcontracting samples. The quotation form lists the subcontractor in order to notify the client of 

any subcontracted work. Client notification of subcontracted work is in writing before releasing 
(\, samples to the subcontractor . 

. 

The review of subcontractor documents for completeness and meeting the specifications defined 
for the project follows the laboratory process for reporting and verification of process data. The 
person responsible for receiving the order reviews the information supplied by the subcontractor 
instead of the Department Supervisor. 
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~''"' 
15.1 Client Service 

1 

<.-,~ 
The majority of the client services occur from personnel in the administration, sample receivili~ 
and sampling areas. Client service involves inquiries into services offered, technical consultLri9~ 
placing orders, and receiving orders, providing updates on the status of orders and cqcy1plj?J.IhQ "0 
orders. Personnel interacting with clients must document and review client specific\r{rojeb) 
requirements. Call Tracker is used to document communications with clients r;(SQPJ{Q~2'). 
Personnel must document client interactions following the appropriate laborator§::yro~dures. 
Each person must communicate deviations, modifications and client reque's'fs"followin'g the 
laboratory defined procedures. ~ ~ '.) 

15.2 Project Management r ~'::, 
During staff meetings the laboratory management reviews r13quest~ for new work. The 
Operations Director and/or Laboratory Director addresses ~,an::Ca~.ercitf/and capability issues. 
Where conflicts in workload arise, client notification is imrl(le-diat'E3\ )The Project Communication 
Form (PCF) contains the documentation of aii/Pr61el;;t \~foJ_rr:{ation. Cooperation between 
laboratory and client services staff allows direc:0:6mmuftidaticm""and scheduling. Management 
arranges complex scheduling and coordination betw'een depPJtmental areas. 

"V/ 
15.3 Complaint Processing ~ ~ 

The laboratory staff documents all clients ~~~r-,;parties' complaints or concerns regarding the 
data quality or laboratory operationsr,:T:f.i~t;Jb~.t\/ormance Report records complaints, correcting 
the concern, and resolving the~oncefn,witl\l'the client or other party. The process uses the same 
form and process as the nR~o'Q~~trl:fa'n.cyaction process. Where repetitive corrective actions 
indicate a problem, an audi,--of":~e""area, Customer lnquiriy and Complaint SOP/10-01 is 
immediate to ensure the cor-rectiv~ctlon has effectively solved the concern. 

(((()\ 
(V>~~ ~ 

/~;;;:>~~ v 
/( ~~? 

0~ 

~~ ~ 
~' 

Quality Systems Manual Alpha Analytical 

R2-0000829



Document No.: CQSM/01 
Issue No: 4 

16 Appendix A- Definitions/References 

Issue Date: January 13, 2011 
Effective Date: January 20, 2011 

Page 16-1 of 19 

f, 
, 'v'\ ' / 

The following definitions are from Appendix A of the 2003 NELAC Standard. The laboratory_:::;:_"'-~,-~ 
adopts these definitions for all work performed in the laboratory. ,J( "',-0 ,,j 

'"\ ,) 
Acceptance Criteria: specified limits placed on characteristics of an item, prop¢Ss0o'r'0 

service defined in requirement documents. (ASQC) ; t;:/ ;) 
~\ '-. // 

Accreditation: the process by which an agency or organization evaluates ~nd{reco,g'nrz:?s a 
laboratory as meeting certain predetermined qualifications or st~nda)"ds, 'tl?tereby 
accrediting the laboratory. In the context of the National Envi~~;?rf~entat;:~aboratory 
Accreditation Program (NELAP), this process is a voluntary one. (NELACJ':-, ,,~'v 

Accrediting Authority: the Territorial, State or Federal ageney:Ba"ving,1e~ponsibility and 
accountability for environmental laboratory accreditation anCi whio~·grants accreditation. 
(NELAC)[1.4.2.3] _ . \\, , ) 

/--~\,,"~--::./ ( ,, ~ .. 
Accreditin~. Authority.~eview Board (AAR~): fi~~-zot!~g mti;nbers from Fede_ral and State 

Accred1tmg Authontles and one-non-vo~&--me~b~r~~ USEPA, appomted by the 
NELAP Director, in consultation with the.;}JELAC 'B'?ard of Directors, for the purposes 
stated in 1.4.7.e (NELAC)[1.4.7] ,~/;/ 

Accuracy: the degree of agreement b~een an observed value and an accepted reference 
value. Accuracy includes a combi#ron'ft random error (precision) and systematic error 
(bias) components which are due\~cz_ sam,pling and analytical operations; a data quality 
indicator. (QAMS). (r?> ~-:/ 

' ~ ~// (\ 

Aliquot: A discrete, m~~u{e~(~Prei/ntative portion of a sample taken for 
analysis. (DoD; EPA Q~D_glq~~ry)> 

rr-"y, v 
Assessor ,6.ody(~ ~h~Jnization that actually executes the accreditation process, i.e., 

receive's"'"'anck~reviews accreditation applications, reviews QA documents, reviews 
proficieh'cy~esti'ng· results, performs on-site assessments, etc., whether EPA, the State, 
or c{nt~:Piivate party. (NELAC) . 

An_Jiy~~t~e designated individual who performs the "hands-on" analytical methods and 

~
(\1 assdciated techniques and who is the one responsible for applying required laboratory p praJtlces and other pertinent quality controls to meet the required level of quality. t. f\ (~LAC) 

·t~~Arlalyte: The specific chemicals or components for which a sample is analyzed; it may be a 
~""' <:: \ v group of chemicals that belong to the same chemical family, and which are analyzed 

\ ~ together. (EPA Risk Assessment Guide for Superfund; OSHA Glossary) 

~ 'V Applicant laboratory or Applicant: the laboratory or organizalion applying for NELAP 

Assessment: the evaluation process used to measure or establish the performance, 
effectiveness, and conformance of an organization and/or its systems to defined criteria 
(to the standards and requirements of NELAC). (NELAC) 
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Assessment (Clarification): The evaluation process used to measure the performance or 
effectiveness of a system and its elements against specific criteria. 

Assessment Criteria: the measures established by NELAC an.d applied in establishing the ~~ 
extent to which an applicant is in conformance with NELAC requirements. (NELAC) <.,->~::::> 

Assessment Team: the group of people authorized to perform the on-site inspection a~ 
proficiency testing data evaluation required to establish whether an applicant m13~~~t~~ 
criteria for NELAP accreditation. (NELAC) ((/- 0''<> 

\' IJ. 
Assessor: one who performs on-site assessments of accrediting a~!ies-and 

laboratories' capability and capacity for meeting NELAC requirements 10y=:examinttlg the 
records and other physical evidence for each one of the tests for whicfl ~cc're~ation has 
been requested. (NELAC) ~ ""'~ 

Audit: a systematic evaluation to determine the conformance to.q9'irtjt;lj~ ~nd qualitative 
specifications of some operational function or activity. (EP.t(QP:D) .Y::::::/ 

Batch: environmental samples, which are prepared andjoFa'n~~dDogether with the same 
process and personnel, using the same lot(g). of\{eagEl'~ts. A preparation batch is 
composed of one to 20 environmental sap1ple~·9f~e......s~me NELAC-defined matrix, 
meeting the above mentioned criteria a{cr with a\rnaxirtillm time between the start of 
processing of the first and last sample in th~batch to be 24 hours. An analytical batch is 
composed of prepared environmental samp~s (e'xtracts, digestates or concentrates), 
which are analyzed together as ~~group. Ah~ahalytical batch can include prepared 
samples originating from various efvironmental matrices and can exceed 20 samples. 
(NELAC Quality Systems Committ~e) "\) 

~~ 
Blank: a sample that has"'.. not (tfe!~sVefposed to the analyzed sample stream in order to 

monitor contaminatio.._~'du,rin!:{/san1pling, transport, storage or analysis. The blank is 
subjected to the us~al'-aiialytic~nd measurement process to establish a zero baseline 
or background valu_e_a'nd~i$ sO'Jnetimes used to adjust or correct routine analytical results. 
Blanks includ~ 0 "0 

Equipment,Biank': a~llJ'Pie of analyte-free media, which has been used to rinse common 
samplihg"eq~iP'ment to check effectiveness of decontamination procedures. (NELAC) 

~~~~ 
Field B1l~lani< prepared in the field by filling a clean container with pure de-ionized 

wat~r\. an'ck .... appropriate preservative, if any, for the specific sampling activity being 
r(ondert~~en. (EPA OSWER) 

r-rt!\)t~')nt Blank: a clean sample (e.g. distilled water) processed through the instrumental 
~ste?s of the measurement process; used to determine instrument contamination. (EPA­

!JQAD) 

~~') -~ethod Blank; a sample of a. matrix similar to the batch of associated samples (when 
~ ' available) that is free from the analytes of interest and is processed simultaneously with 

and under the same conditions as samples through all steps of the analytical procedures, 
and in which no target analytes or interferences are present at concentrations that impact 
the analytical results for sample analyses, (NELAC) 

Reagent Blank: (method reagent blank): a sample consisting of reagent(s), without the 
target analyte or sample matrix, introduced into the analytical procedure at the 
appropriate point and carried through all subsequent steps to determine the contribution 
of the reagents and of the involved analytical steps. (QAMS) 
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Blind Sample: a sub-sample for analysis with a composition known to the submitter. The 
analyst/laboratory may know the identity of the sample but not its composition. It is used 
to test the analyst or laboratory's proficiency in the execution of the measurement 
process. (NELAC) 

,, 
\ "',/') ; < 
V'- '-

Calibration: set of operations which establish, under specified conditions, the relations~iF;;'·0 
between values of quantities indicated by a measuring instrument or measuring syste(ll, "<) 
or values represented by a material measure or a reference material, anct::-:-the"' · 
corresponding values realized by standards. (VIM: 6.11) f ( ~/,'\ V 

', \// :.' 

1) In calibration of support equipment the values realized by standards ~(e~~~~b~sf.l'~ 
through the use of Reference Standards that are traceable to ;the \lnter~tional 
System of Units (SI). .;_~· ( "'<\, 

2) In calibration according to test methods, the values realiz~\~a~~ards are 
typically established through the use of Reference~-Maferials· !'that are either 
purchased by the Laboratory with a certificate of analy~i~-o( p<~ity;;6r prepared by the 
Laboratory using support equipment that has beer:~ ~alib,rated verified to meet 
specifications. ;;::::::::-, ~~_,j 

. t \\ 
Calibration Range: The range of values ( cqn'o~ntrati6!ils)J;)eftveen the lowest and highest 

calibration standards of a multi-level calibratiOn curv¢\ ~For metals analysis with a single­
~oint cali?rati?n, the lowlev:l c~libra~io~ ch'eq~,stand~r~ a_nd the high standard establish the 
hnear cahbrat1on range, wh1ch hes w1th1n the hnEl-a~ dynamic range. 

Calibration Curve: the graphical r~r~ship ~~~een the known values, such as 
concentrations, of a series of dc;(UbratiR!J. standards and their instrument response. 
(NELAC) ((:~ '~:::!/ 

Calibration Method: a~~\~ procedure for performing a calibration. (NELAC) 

Calibration Standard:_~"sup~e or reference material used to calibrate an instrument. 
(QAMS) «-'\ V 

/"") '- " ' 

Certified Referenfe 'M'~1al (CRM): a reference material one or more of whose property 
values ~'re~ce~fied by a technically valid procedure, accompanied by or traceable to a 
certi_ficaJ&'oz~~QEw documentation which is issued by a certifying body. (ISO Guide 30 -

2.\Z"'~~ ,j ' 

Chr· ·ul><?~~ustody Form: record that documents the possession of the samples from the 
f tim~ \of'cfollection to receipt in the laboratory. This record generally includes: the number p \ e!!-d)ypes of containers; the mode of collection; collector; time of collection; preservation; 

( ~ D'and requested analyses. (NELAC) 

,;~:::xdean Air Act: the enabling legislation in 42 U.S.C. 7401 et seq., Public Law 91-604, 84 
~ \. v Stat. 1676 Pub.L. 95-95, 91 Stat., 685 and Pub. L. 95-190, 91 Stat., 1399, as amended, 

0.... ""~ empowering EPA to promulgate air quality standards, monitor and to enforce them. 

~ )) 'V (NELAC) 

'~::::> Client: Any individual or organization for whom items or services are furnished or work 
performed in response to defined requirements and expectations. (ANSI/ASQ E4-2004) 

Congener: A member of a class of related chemical compounds (e.g., PCBs, PCDDs) 
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Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA/Superfund): the enabling legislation in 42 U.S.C. 9601-9675 et seq., as 
amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), 42 
U.S.C. 9601 et seq., to eliminate the health and environmental threats posed by ~~. 
hazardous waste sites. (NELAC) (;- <.--,~ 

Confidential Business Information (CBI): information that an organization designates\'~{~ 
having the potential of providing a competitor with inappropriate insight )!J.t~,'lt~~ 
management, operation or products. NELAC and its representatives ~gre;Y}C? 
safeguarding identified CBI and to maintain all information identified a~suctr1!:Jall 
confidentiality. fr( ("~---/ 

Confirmation: verification of the identity of a component through the use of 0a~roach with 
a different scientific principle from the original method. These maf'intlltde, oGt are not 

limited to: \~~ V 

Second column confirmation fF\[)p~-!J 
Alternate wavelength 

Mass spectral interpretation ' f\ 
Dervitization o~ 

Alternative detectors or ~ \J 
t~~~~)l cleanup procedures. v 

Conformance: an affirmative indicati~judgment that a product or service has met the 
requirements of the relevant sp~clficati~fi?· contract, or regulation; also the state of 

meeting the requireme~. (((~0~4-1994) 

Consensus Standard: \'\ "St'~m~a~tablished by a group representing a cross-section of a 
particular industry or trade,~r~art thereof. (ANSI/ASQ ANSI/ASQ E4-2004) 

Continuing calibrati~~tion: The verification of the initial calibration that is required 
during the cou~sJff anahlsis at periodic intervals. Continuing calibration verification applies to 
both ext~nat1stana~::"and internal standard calibration techniques, as well as to linear and 
non-lin~,r.~~?n models. (IDQTF) 

Contrib~a~}articipant in NELAC who is not a Voting Member. Contributors include 
re~r~s~ntatives of laboratories, manufacturers, industry, business, consumers, academia, 

~(lao-9rat«0' associations, laboratory accreditation associations, counties, municipalities, 
d1 \other political subdivisions, other federal and state officials not engaged in 
l£flonmental activities, and other persons who are interested in the objectives and V activities of NELAC. 

·~ defect or other undesirable situation in order to prevent recurrence. (ISO 8402) 

~ ·~ Critical Finding: a finding or a combination of findings that results in a significant negative 
~ effect on data quality or defensibility, if not corrected. (NELAC) 

Data Audit: a qualitative and quantitative evaluation of the documentation and procedures 
associated with environmental measurements to verify that the resulting data are of 
acceptable quality (i.e., that they meet specified acceptance criteria.) (NELAC) 
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Data Reduction: the process of transforming raw data by arithmetic or statistical 
calculations, standard curves, concentration factors, etc., and collation into a more 
useable form. (EPA-QAD) 

'" ·.,"--/ 
(,. "·· 
, '•,' Deficiency: See Finding and Critical Finding 

Y"~· ""''::) 
Definitive Data: Analytical data of known quality, concentration, and level of uncertainty.Jh~"" · .. '('> 

levels of quality and uncertainty of the analytical data are consistent with the requi{ef9~tl!i""'> 
for the decision to be made. Suitable for final decision-making. (UFP-QAPP) r- \ // ) ) 

//~ .... ~ ~.:.:::/' 
Delegate: any environmental official of the States or the Federal governrpe'"Q_~nol'sJt~ing in 

the House of Representatives, who is eligible to vote in the House of Del~gat~s1 (NELAC) 
"\..· \ ........ \. 

Demonstration of Capability: a procedure to establish the ability 9f t~~~)$t t~ generate 
acceptable accuracy. (NELALC) ..---· "'-~·~ ~ ,) 

/.-.. / ~ ... /) 
f I "-·-"'" 

Denial: to refuse to accredit in total or in part a laboratory applking fo); initial accreditation or 
resubmission of initial application. (NELAC) [4.4.1] /;::.~ "-':;--/ 

! ( '',:\ -·~--

~- i\ 'l 
Detection Limit: the lowest concentration oyamo~(_'of.:::!ni target analyte that can be 

identified, measured, and reported with cfo(lfidence th'ft the analyte concentration is not a 
false positive value. See M~tbo~/ Detection Limit. (NELAC) 
Detection Limit (DL) (Clarification)~, The 's~ll~st analyte concentration that can be 
demonstrated to be different frorry;Zeh::~"-or a blank concentration at the 99% level of 
confidence. At the DL, the false positl~e ~t~Type I error) is 1%. 

Document Control: the act of e,{s~~~~~ocuments (and revisions thereto) are proposed, 
reviewed for accurac~.>·~pr0~~d' fo~release by authorized personnel, distributed properly 
and controlled to eriswe u)€l'·ottf.le correct version at the location where the prescribed 
activity is perform~sL(Asqq~> 

lr'~\"·.;;, 
Environmental Data\; Any measurements or information that describe environmental 

proces9es, t9o.Mo~::9.Uonditions; ecological or health effects and consequences; or the 
perform~nce'o~environmental technology. (ANSI/ASQ E4-2004) 

(·<~ '0 
EnviroiJple'~~"-.L)_froratory Advisory Board (ELAB): a Federal Advisory Committee, with 

members"..aypointed by EPA and composed of a balance of non-state, non-federal 
~repre§entatlves, from the environmental laboratory community, and chaired by an ELAB 
\(~~b~i': (NELAC) 

(j"...:::/Eovfr..Jimental Monitoring Management Council (EMMC): an EPA Committee consisting 
t\ -\)of EPA managers and scientists, organized into a Policy Council, a Steering Group, ad 

~ <:~ \ ""). wide monitoring issues. (NELAC) ~
~ ~ hoc Panels, and work groups addressing specific objectives, established to address EPA-

" ,, "" 
'""'"' ~ \\ False Negative: An analyte incorrectly reported as absent from the sample, resulting in 

~"-. ) ) potential risks from their presence. 
'<::::/ 

False Positive: An item incorrectly identified as present in the sample, resulting in a high 
reporting value for the analyte of concern. 
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Federal Insecticide, Fungicide and Rodenticide Act (FIFRA): the enabling legislation 
under 7 U.S.C. 135 et seq., as amended, that empowers the EPA to register insecticides, 
fungicides, and rodenticides. (NELAC) ~ 

~"''< 
Federal Water Pollution Control Act (Clean Water Act, CWA): the enabling legislation ¥"'-~ 

under 33 U.S.C 1251 et seq., Public Law 92-50086 Stat. 8.16, that empowers EPA to s.!ff~ "0 
discharge limitations, write discharge permits, monitor, and bring enforcement action<fc)r ""-~ 
non-compliance. (NELAC) {F)>~ " 

Field Measurement: The determination of physical, biological, or radiological pr.qp~hi~rt 
chemical constituents; that are measured on-site, close in time and space tQ'the"-r.Tla'tr.ice's 
being sampled/measured, following accepted test methods. This testiQg::fs\Rerfo(tned in 
the field outside of a fixed-laboratory or outside of an enclosed structt}f,e tA8t--meets the 
requirements of a mobile laboratory. ~ ~ v 

Field of Accreditation: (previously Field of Testing) NELACs;a-PR!:_~dt to accrediting 
laboratories by matrix, technology/method and analyte~{r!alyte~'gr.6clp. Laboratories 
requesting accreditation for a matrix-technology/mJthod-~ralyte/analyte group 
combination ?r ~or an updated/impr~ved method are1(r~ir~d:tg;'submit only that portion 
of the accred1tat1on process not previously addressed~bAC) 

Field of Proficiency Testing: NELAC's ap~~i~roftciency testing by matrix, 
technology, and analyte/analyte group. ~),! 

Finding: an assessment conclusion, ~ferenced to/a NELAC Standard and supported by 
objective evidence that identifies 53~e~~tion from a NELAC requirement. See Critical 
Finding. ~f 

Finding (Clarification): ~n @~ent conclusion that identifies a condition having a 
significant effect on ~ite~of'actl<Jlty. An assessment finding may be positive or negative 
and is normally acco~PaPi'e~y specific examples of the observed condition (ANSI/ASQ 
E4-2004). 0 ""'~ 

Governmental L,~o6~~'.)'Y as used in these standards, a laboratory owned by a Federal, 
state ot;t,Qbi31~§ovE!rMi'iient; includes government-owned contractor-operated laboratories. 
(NELAG).~~ 

Holdi~g~s (M-a'ximum Allowable Holding Times): the maximum times that samples 
may"t;l~ hefd' prior to analysis and still be considered valid or not compromised. (40 CFR 

~
rt\ 1·3§) Holding Times (DoD Clarification): The time elapsed from the time of 

t \ saril
7
J:!Iing to the time of extraction or analysis, or from extraction to analysis, as appropriate. 

-' ) 
pectlon: an activity such as measuring, examining, testing, or gauging one or more 
characteristics of an entity and comparing the results with specified requirements in order 

<(\ "-0 1994) ~
~ ~ to establish whether conformance is achieved for each characteristic. (ANSI/ASQC E4-

"'~ Interim Accreditation: temporary accreditation status for a laboratory that has met all 
accreditation criteria except for a pending on-site assessment which has been delayed 
for reasons beyond the control of the laboratory. (NELAC) 

Internal Standard: a known amount of standard added to a test portion of a sample as a 
reference for evaluating and controlling the precision and bias of the applied analytical 
method. (NELAC) 
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Isomer: One of two or more compounds, radicals, or ions that contain the same number of 
atoms of the same elements but differ in structural arrangement and properties. For 
example, hexane (C6H14) could be n-hexane, 2-methylpentane, 3-methylpentane, 2,3-
dimethylbutane, 2,2-dimethylbutane. 

Laboratory: Body that calibrates and/or tests. (ISO 25) 

:"-. ') 
\''" 
v"- ", 

//'""' ' ""/'y 

</~"0'/ 
Laboratory Control Sample (however named, such as laboratory fortified blank ,rl?.PU<e~ 

blank or QC check sample ): a sample matrix, free from the analytes of interest( s.B!Kec:! 
with verified known amounts of analytes or a material containing knowl),-aQ,_,d,y~~f.j,e~ 
amounts of analytes. It is generally used to establish intra-laboratory or ai';lalyst~peeific 
precision and bias or to assess the performance of all or a portion of tre,!nea~utement 
system. (NELAC ). ·~~ \ '~ 

Laborat~'!' Duplicate: aliquots of a sample. taken from the same <;:.ontS'h~r~hae;·;~boratory 
conditions and processed and analyzed Independently. (NELAC)'~ .J/.) 

((···-· /~':.> 
Legal Chain of Custody Protocols: procedures employed\tQ rec9rd the possession of 

samples from the time of sampling until analysis and1are-p~e~&m~Cl at the special request 
of the client. These protocols include the use idf a O~ain of Custody Form that 
documents the collection, transport, and receipt='orco~piLa_:j.ce samples by the laboratory. 
In addition, these protocols docum~n'r all h'a~dlihg of the samples within the 
laboratory. (NELAC) """'" . ) ) 

"~ / 
Limit of Detection (LOD): An estim~f the ';nioi~um amount of a substance that an 

analytical process can reliably de~E?c-f·-A,_LOD is analyte-and-matrix-specific and may be 
laboratory-dependent. \ \'), · 

~~ 
Limit of Detection (Ciari(i«?ati/~~f;}e smallest amount or concentration of a substance 

that must be prese~~n~~\:!;~pJsl).A order to be detect~d at a high level of confidence 
(99% ). At the LO~, t~~~egat1ve rate (Type II error) IS 1%. 

Limits of Quantitati(t1TtqQ)':v>The minimum levels, concentrations, or quantities of a target 
variable (e.g.(far~_~t. analYte) that can be reported with a specified degree of confidence. 

~'(~ ~ ' 

Limit of Qu"a'htitati~(Ciarification): The lowest concentration that produces a quantitative 
res~.,~l£.-~i~'~ecified limits of precision and bias. For DoD projects, the LOQ shall be set 
at<Or<abov~e concentration of the lowest initial calibration standard. 

r{?n;;g~~wever named): the individual designated as being responsible for the overall 

~r
\~eration, all personnel, and the physical plant of the environmental laboratory. A 
~suPervisor may report to the manager. In some cases, the supervisor and the manager 

!~--~~-::/may be the same individual. (NELAC) 

<(\ "~ Management: Those individuals directly responsible and accountable for planning, 
~ \ ~ implementing, and assessing work. (ANSI/ASQ E4-2004) 

~: Management System: System to establish policy and objectives and to achieve those 
objectives (ISO 9000) 

Matrix: the substrate of a test sample. 
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Field of Accreditation Matrix: these matrix definitions shall be used when accrediting a 
laboratory (see Field of Accreditation). 

Drinking water: Any aqueous sample that has been designated a potable or ~~ 
potential potable water source. <.-'-

Non-Potable Water: Any aqueous sample excluded from the definition of a <:/~ 
drinking water matrix. Includes surface water, groundwater, effluents, " 
water treatment chemicals, and TCLP or other extracts. ~ 

Solid and Chemical Materials: includes soils, sediments, sludges, product~\/~ () 
and by-products of an industrial process that results in a matri;,<=~~<d/ 
previously defined. r::.:=.\. ~ 

Biological Tissue: Any sample of a biological origin such as .~sftissue, 
shellfish, or plant material. Such samples shall be grouped"-accor.din9,'fo 

Air a0~~g-~~issio_n~: whole gas. or vapor samples includi9gJ~~~~ed in 
flexrble or rrgrd wall contarners and the extracted pancentrated analytes 
of interest from a gas or vapor that are collectea~\with ~l sorbent tube, 
impinger solution, filter or other device. (NELA:G)~ ~ 

Quality System Matrix: These matrix definitiOri'S:"€JrJ~"'..§.~ansion of the field of 
accreditation matrices and shall be used t?('Purpose\ Citbatch and quality control 
requirements (see Appendix D of Chapter"<(j)'-The~~ matrix distinctions shall be 
used: ~~ 

Aqueous: any aqueous sam~xcluded,~f~om the definition of Drinking 
Water matrix or Saline/E~taar.lne source. Includes surface water, 

I ~.' groundwater, effluents, ano JCLy qr other extracts. 
Drinking water: Any aqu~Joti'S's'am le/that has been designated a potable or 

potential potab~ah~r,(aufce. 
Saline/Estuarin~~Y~~l!l~Qj;I'V sample from an ocean or estuary, or other 

salt water source~Lid.t)as the Great Salt Lake. 

Non-aqueou~lfq[it~f~ organic liquid with <15% settleable solids. 
Biologica)....;rissue: rjny sample of a biological origin such as fish tissue, 

zsh~llfi~h, b~plflnt material. Such samples shall be grouped according to 

Bfigi~\ 
Soli~~~clytles soils, sediments, sludges and other matrices with >15% 

,J('settleable solids. · 
'\Chemlc)l Waste: A product or by-product of an industrial process that results 

~"0n a matrix not previously defined. 

\ \_ )1ir and Emissions: whole gas or vapor samples including those contained in 
'-~ flexible or rigid wall containers and the extracted concentrated analytes 

of interest from a gas or vapor that are collected with a sorbent tube, 
~ impinger solution, filter or other device. (NELAC) 

· v Matrix Spike (spiked sample, fortified sample): a sample prepared by adding a known 
mass of target analyte to a specified amount of matrix sample for which an independent 
estimate of Target analyte concentration is available. Matrix spikes are used, for 
example, to determine the effect of the matrix on a method's recovery efficiency. (QAMS). 

Matrix Spike Duplicate (spiked sample or fortified sample duplicate): a second replicate 
matrix spike prepared in the laboratory and analyzed to obtain a measure of the precision 
of the recovery for each analyte. (QAMS). 

May: denoted permitted action, but not required action. (NELAC) 
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Measurement Quality Objectives (MQOs): the desired sensitivity, range, precision, and 
bias of a measurement. 

Measurement System: a test method, as implemented at a particular laboratory, and which \>z 
includes the equipment used to perform the test and the operator(s). ~-·-<.",·.,~ 

. ,(r-·<~ '· ~> 
Method: 1. See Test Method. 2. Logical sequence of operations, described generically, '~ 

used in the performance of measurements. (VIM 2.4) ~"('-:;;>"'-~ 

Method Detection Limit :one way to establish a Limit of Detection, defined as )l:le, ~ihl§!J~ 
concentration of a substance (an analyte) that can be measured and repolitei::k~ith·-99% 
confidence that the analyte concentration is greater than zero and is;;<fetkrminep from 
analysis of a sample in a given matrix containing the analyte. , <'"'-\ "--'0 

(' '"'- v 

··,~ ''v 
Method Detection Limit (MDL) (Clarification): The MDL is 'One ~~to 
establish a Detection Limit, not a Limit of Detection. /;:.:' ''......_~·.....__./)v 

,· (\ '···' 
Method of Standard Additions: A set of procedures adding·er:t~·~r,mGf,e increments of a 

standard solution to sample aliquots of the same size irfo~r-te'QVer:come inherent matrix 
effects. The procedures encompass the extrapolatib .... n b~~ to.,.Optain the sample 
concentration. (This process is often called sJ)ilfing tti~amPie~) (Modified Skoog, Holler, 

and Nieman. Principles of Instrumental Anajys~~:v 

Mobile Laboratory: A portable e~osed structure with necessary and appropriate 
accommodation and environmentaf'con~itions as described in Chapter 5, within which 
testing_ is performed by analy~: ~~~mpj~s include. but ar~ not limited to trailers, vans 
and skid-mounted structure1'¢en~gurectto house test1ng eqwpment and personnel. 

<\ 1(//'Q 
Must: denotes a require~n~~.:~i.be met. (Random House College Dictionary) 

~~.~ National Accreditation:Database. the publicly accessible database listing the accreditation 
status of alllabor~

1 

fori~s)?a·rticipating in NELAP. (NELAC) . 
. () \\ ·) 

('::I \, 
Nationallns~i~t~\~f Standards and Technology (NIST): an agency of the US Department 

of Comib~p~'s-..'['t;Jchnology Administration that is working with EPA, States, NELAC, and 
otherrJ~I:Iblic, an9~6ommercial entities to establish a system under which private sector 
corrtpanres ahd interested States can be accredited by NIST to provide NIST-traceable 
J2rdfi~ienc~::iesting (PT) to those laboratories testing drinking. water and wastewater. 

if<NtS.T)~ 
\\ )\ 

;;::=::;N~~r Environmental Laboratory Accreditation Conference (NELAC): a voluntary 
\ ( ~~organization of State and Federal environmental officials and interest groups purposed 

~J) primarily to establish mutually acceptable standards for accredtling environmental 

0

( ~ v :.,:::~~::::~:~~:::: 
0

~~:o:~::~::dHation Program (NELAP): the overall 
~' National Environmental Laboratory Accreditation Program of which NELAC is a part. 

'\', J (NELAC) 
~/ 

National Voluntary Laboratory Accreditation Program (NVLAP): a program administered 
by NIST that is used by providers of proficiency testing to gain accreditation for all 
compound/matrices for which NVLAP accreditation is available, and for which the 
provider intends to provide NELAP PT samples. (NELAC) 
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Negative Control: measures taken to ensure that a test, its components, or the environment 
do not cause undesired effects, or produce incorrect test results. (NELAC) 

NELAC Standards: the plan of procedures for consistently evaluating and documenting the ~~,.;. 
ability of laboratories performing environmental measurements to meet nationally defined <-­
standards established by the National Environmental Laboratory Accreditatio~~ 
Conference. (NELAC) <: '\) 

NELAP Recognition: the determination by the NELAP Director that an accrediting ~~ty 
meets the requirements of the NELAP and is authorized to grant NELAP accr.Etdit'at'!§n./td 
laboratories. (NELAC) K~ 

Performance Audit: the routine comparison of independently obtain~~~t?ti~ and 
quantitative measurement system data with routinely obtained dat~in order to' evaluate 
the proficiency of an analyst or laboratory. (NELAC) ~ \~ 'V 

Positive Control: measures taken to ensure that a test and/~ ~pi~ents are working 
properly and producing correct or expected results from po~itive t~~t subjects. (NELAC) 

;;-~~:::/! 
Precision: the degree to which a set of observations or ~e-;;~~em:nts of the same property, 

obtained under similar conditions, confor!)J"~~mselve's; a data quality indicator. 
Precision is usually expressed as sta§'dard de\1~tian~variance or range, in either 
absolute or relative terms. (NELAC ). "'-~} 

Preservation: refrigeration and/or rea~ts added atthe time of sample collection (or later) 
to maintain the chemical and/or bioiOgiGal!;tegrity of the sample. (NELAC) 

Primary Accrediting AuthorityY,the-~\Jbr department designated at the Territory, State 
or Federal level as t~e re0~8i~ed1 authority with responsibility and accountability for 
granting NELAC ac~aita~t~$pecified field of testing. (NELAC) 

Procedure: Specified~~~~qarry out an activity or a process. Procedures can be 
documented or nr(IS\0 9000: 2000 and Note 1) 

Proficiency" Tesf?n~'·a::oi/ans of evaluating a laboratory's performance under controlled 
conditiops~~l~thte to a given set of criteria through analysis of unknown samples 
provided'by~ '9xternal source. (NELAC) [2.1] 
!(-~ ..::;; 

Profi~,n~y "testing Oversight Body/Proficiency Testing Provider Accreditor 
(~-E>BI~TPA): an organization with technical expertise, administrative capacity and 
fina("ld~l resources sufficient to implement and operate a national program of PT provider /? ~9(Yation and oversight that meets the responsibilities and requirements established by 

{ \. -~ heNELAC Standards. (NELAC) 

~..::Proficiency Testing Program: the aggregate of providing rJgorously controlled and 
~ ~~ standardized environmental samples to a laboratory for analysis, reporting of results, 
""'-"'-~~ statistical evaluation of the results and the collective demographics and results summary 

~'""' )) of all participating laboratories. 

-~~ Proficiency Testing Study Provider: any person, private party, or government entity that 
meets stringent criteria to produce and distribute NELAC PT samples, evaluate study 
results against published performance criteria and report the results to the laboratories, 
primary accrediting authorities, PTOB/PTPA and NELAP. (NELAC) 
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Proficiency Test Sample (PT): a sample, the composition of which is unknown to the 
analyst and is provided to test whether the analyst/laboratory can produce analytical 
results within specified acceptance criteria . (QAMS). 

'2'-'v') 
'"· < Protocol: a detailed written procedure for field and/or laboratory operation (e.g., sampling, __ <.-,,~" 

analysis) which must be strictly followed. (EPA-QAD) fr·~ '·.,~> 
<' ' " ::;, 

Quality Assurance: an integrated system of activities involving planning, quality ,C.P.Qt~6~ ' 
quality assessment, reporting and quality improvement to ensure that a pr:Mucv~or 
service meets defined standards of quality with a stated level of confidence)9~M1${(~) 

Quality Assurance [Project] Plan (QAPP): a formal document descr\tffng~.t~'i~~~ed 
quality control procedures by which the quality requirements define(j f~r the\data and 
decisions pertaining to a specific project are to be achieved. (EPA-CiAo) ·0, 'v 

'<"'~ '-.) 
Quality Control: the overall system of technical activities whos?-p~se )rto measure and 

control the quality of a product or service so that it meets t~~fiee9s'Of:users. (QAMS). 
' \, '\ 

Quality Control Sample: a sample used to assess the pEflio'trrianc_e:6f all or a portion of the 
measurement system. QC samples may b!? _ _fert)fied R~ference Materials, a quality 
system matrix fortified by spiking, or actual sfmpl~s fortifie9>6y spiking. 

/(· \:\~-
Quality Systems Manual: A document st~ng th92management policies, objectives, 

principles, organizational structur~nd aut~@fl/ responsibilities, accountability, and 
implementation of an agency, org'an.tzation, or",la6oratory, the ensure the quality of its 
product and the utility of its product-fEHt\e,users. 

~~ \~ 
Quantitation Range: The ran@;:6f:'v~ues~?n a calibration curve between the LOQ and the 

highest successfully anai'Yzed\fniJ(ai' ~libration standard. The quantitation range lies within 
the calibration range.~~~ 

Quality System: a st(tletiJt~~i documented management system describing the policies, 
objectives, prin~t~les, \ organizational authority, responsibilities, accountability, and 
implementa~6rf pl~n-df) an organization for ensuring quality in its work processes, 
produc~·€itetn.'sJ, a¥services. The quality system provides the framework for planning, 
implementlpg, aqsJ assessing work performed by the organization and for carrying out 
reqyjVeO~~,a~~JI· QC. (ANSI/ASQC E-41994) 
<?'~ \) 

Ra~:P~ta"~ny"'original factual information from a measurement activity or study recorded in 
(( a laboratory notebook, worksheets, records, memoranda, notes, or exact copies thereof 

r
\\!ha~) ~re necessary for the reconstruction and evaluation of the report of the activity or 

( ( ..:.stcldy. Raw data may include photography, microfilm or microfiche copies, computer 
\: \1 printouts, magnetic media, including dictated observations, and recorded data from 

/~'~automated instruments. If exact copies of raw data have been prepared (e.g., tapes 

~
, "\0 which have been transcribed verbatim, data and verified accurate by signature), the exact 

copy or exact transcript may be submitted. (EPA-QAD) 
0 ' 
'~ Recognition: previously known as reciprocity. The mutual agreement of two or more parties 
~ , (i.e. States) to accept each other's findings regarding the ability of environmental testing 

'----/ laboratories in meeting NELAC standards. (NELAC) 

Reference Material: a material or substance one or more properties of which are sufficiently 
well established to be used for the calibration of an apparatus, the assessment of a 
measurement method, or for assigning values ~o materials. (ISO Guide 30 - 2.1) 
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Reference Standard: a standard, generally of the highest metrological quality available at a 
given location, from which measurements made at that location are derived. (VIM- 6.08) 

Reference Toxicant: the toxicant used in performing toxicity tests to indicate the sensitivity (:v>~ 
of a test organism and to demonstrate the l~boratory's ability to perform the test correctly < .. " 
and obtain consistent results (see Chapter 5, Appendix D, Section 2.1f). (NELAC) ·~ 

Replicate Analyses: the measurements of the variable of interest performed identJSSliiY~, 
two or more sub-samples of the same sample within a short time interval. (NELAZ~~>O 

Requirement: Denotes a mandatory specification; often designated by ~h(~~'s~". 
(NELAC) /r- v 

<Z 
Resource Conservation and Recovery Act (RCRA): the enablin~e,gislation under 42 

USC 321 et seq. (1976), that gives EPA the authority to control bazarCldws\v'aste from the 
"cradle-to-grave", including its generation, transportati~tr~atmJ~f. storage and 
disposal. (NELAC) ( ~ » ~ 

Revocation: the total or partial withdrawal of a laboratof!S:~r.e.dit-ation by the accrediting 
authority. (NELAC) [4.4.3] (~ 

Safe Drinking Water Act (SDWA): the eni'!~~lan, 42 USC 300f et seq. (1974), 
(Public Law 93-523), that requires the EPA':'to prot7'ct the quality of drinking water in the 
U.S. by setting maximum allowable contarhi~J,.ant' levels, monitoring, and enforcing 
violations. '0~ V 

Sample Tracking: procedures empl~~.§cord the possession of the samples from the 
time of sampling until analy9is3ep~IJ.9}and archiving. These procedures include the 
use of a Chain of Custody Fprq.1--t~at aocuments the collection, transport, and receipt of 
compliance samples,tO'ihe 1hlferato~. In addition, access to the laboratory is limited and 

" " '~ " ---./ t• controlled to protect tf;Je~t~grity-efthe samples. (NELAC) 
~ '\"\~ "0 

Secondary Accreditl~~hprity: the Territorial, State or federal agency that grants 
NELAC accredit~tion td laboratories, based upon their accreditation by a NELAP­
recognized <frim'a'cy=:i6crediting Authority. See also Recognition and Primary 
Accred~~~ority. (NELCA) 

SecoO~~bration verification OCV): A standard obtained or prepared from a source 
;;il'ifctep,"enaent of the source of standards for the initial calibration. Its concentration should be 
\~~=»e;;u->the middle of the calibration range. It is done after the initial calibration. 

elkctlvity: (Analytical chemistry) the capability of a test method or instrument to respond to 
rf~ y a target substance or constituent in the presence of non-target substances. (EPA-QAD) 

<{ ("~ Sensitivity: the capability of a test method or instrument to discriminate between 

0. ~ measurement responses representing different levels (e.g., concentrations) of a variable 

1 
of interest. (NELAC) 

Shall: denotes a requirement that is mandatory whenever the criterion for conformance with 
the specification requires that there be no deviation. This does not prohibit the use of 
alternative approaches or methods for implementing the specification so long as the 
requirement is fulfilled. (ANSI) 
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Signal to Noise Ratio: The signal carries information about the analyte, while noise is made 
up of extraneous information that is unwanted because it degrades the accuracy and 
precision of an analysis and also places a lower limit on the amount of analyte that can be i::v 
detected. In most measurements, the average strength of the noise is constant and ~"~ 
independent of the magnitude of the signal. Thus, the effect of noise on the relative erro~~ ', ·-') 
of a measurement becomes greater and greater as the quantity being measu~~~ ~'\:, "··· 
(producing the sign?!) decreases in magnitude. (Skoog, Holler, and Nieman. Prin~ip~s 'ot~ .,> 

Instrumental Analysis. 1998) :
1 

(;;->) '"-) 
Should: denotes a guideline or recommendation whenever noncompliarj'e~~itlt::t'h~ 

specification is permissible. (ANSI). ;:;· \ ···0 
., I ~'-, 

Standard Operating Procedures (SOPs): a written document which~~t~~Qs~h~'ri,ethod of 
an operation, analysis or action whose techniques and pr~edures 'ate thoroughly 
prescribed and which is accepted as the method for perfdn:ning 'c~r:tain routine or 
repetitive tasks. (Glossary of Quality Assurance Terms, QAM'§?813ft92'~ r; ,...\ ~---"· 

Spike: a known mass of target analyte added to a blaAicsahlp~6f sub-sample; used to 
determine recovery efficiency or for other quali~~on,f~ pu$oses. (NELAC) 

Standard: the document describing the eler:ri~s cl~boratofy accreditation that has been 
developed and established within the cb~ensus p5inciples of NELAC and meets the 
approval requirements of NELAC procedures~nd p6,hcies. (ASQC) 

~ ~/ 
Standard Operating Procedures (SQ~~~~ written document which details the method of 

an operation, analysis or actioli (Whose'-techniques and procedures are thoroughly 
prescribed and which is ac~t~d~nl3 method for performing certain routine or 
repetitive tasks. (QAMS) (r ) ) (\ 

~- \\/( )) 
Standard Method: a'-~est'~~thotl~--issued by an organization generally recognized as 

competent to do so. ~ ~ 
r::.> 0 

Standardize~ R~f~·(P~aterial (SRM): a certified reference m~terial produ~ed_ by the 
U.S. Nat1onallnstl~-of Standards and Technology or other eqUivalent orgamzat1on and 
charad$-ite'c!.!or absolute content, independent of analytical method . 

.. (~\ "'0 
Statisti~~iNiilinihW:in Significant Difference (SMSD): the minimum difference between the 

co~f:el '8~ a test concentration that is statistically significant; a measure of test 
~~~itlvity ?r power. !h~. power of a test depends in part of the number of replicat~s per 

( goncenfratlon, the s1gn1f1cance level selected, e.g. 0.05, and the type of stat1st1cal 
/::::? \ nalysis. If the variability remains constant, the sensitivity of the test increases as the 

f f · c\ ·afliber of replicates is increased. (NELAC) 
\' ) } 

~~.'ltpervisor {however named): the individual{s) designated as being responsible for a 
"-""- ~ "-. , particular area or category of scientific analysis. This responsibility includes direct day-to-
"""' "'., day supervision of technical employees, supply and instrument adequacy and upkeep, 

0 ~~ "0- quality assurance/quality control duties and ascertaining that technical employees have 
~ ) the required balance of education, training and experience to perform the required 
~ .. -~· analyses. (NELAC) ---

Surrogate: a substance with properties that mimic the analyte of interest. It is unlikely to be 
found in environment samples and is added to them for quality control purposes. 
(QAMS). . 
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Suspension: temporary removal of a laboratory's accreditation for a defined period of time, 
which shall not exceed six months, to allow the laboratory time to correct deficiencies or 
area of non-compliance with the NELAC standards. (NELAC) [4.4.2] "'-

\_':( 
Target Analytes: Analytes specifically named by a client (also called project-specific~~ 

analytes). Technical Director: lndividual(s) who has overall responsibility for the technid£1 ""0 
operation of the environmental testing laboratory. (NELAC) ~~ 

Technical Director: individual(s) who has overall responsibility for the technicaLol?~~hl 
the environmental testing laboratory. (NELAC). \"~~ 

r::<, '"'> 
Technology: a specific arrangement of analytical instruments, detection~~~t~~s, and/or 

preparation techniques. ~~~ 

Test: a technical operati~n that consists of t_he det~rmination ~:::-9~r~~~ ~haracteristics 
or performance of a g1ven product, matenal, equipment, or~~lnlsm, .. pt:iyslcal phenomenon, 
process or service according to a specified procedure. T~k res&jt of a test is normally 
recorded in a document sometimes called a test ~e~:\~~st certificate. (ISO/IEC 
Guide 2-12.1, amended) ~ 

Test Method: an adoption of a scientific tech!1~'1ormmg a specific measurement, as 
documented in a laboratory SOP or as puolf~ed b~)ai recognized authority. 

<>- ~// Testing Laboratory: laboratory that perrqr-~ests. (ISO/IEC Guide 2- 12.4) 

Testing Sensitivity/Po~er: th~ mini~~igp_ific~nt differe~ce (MSD) between the control 
and test concentration that J~t?tlst~~Js,gmficant. It IS dependent on the number of 
replicates per concentratiorf.( ~e'/selected significance level, and the type of statistical 
analysis (see Chap~,)l.~~O'. Section 2.4.a). (NELAC) 

Tolerance Chart: A cjJart~~Jvthe plotted quality control data is assessed via a tolerance 
level (e.g. +/- 10<y6of·a\rile,an) based on the precision level judged acceptable to meet 
overall quality/~~ta, use \r~quirements instead of a statistical acceptance criteria (e.g. +/- 3 
sigma\~P~~,(~.QJ:6bioassay laboratories). (ANSI) 

Toxic Subs.fcl'~es 'Control Act (TSCA): the enabling legislation in 15 USC 2601 et seq. 
(197t3)~the 'p"i:6Vides for testing, regulating, and screening all chemicals produced or 
im'Ptirted 'in~ the United States for possible toxic effects prior to commercial manufacture. 

~(N$G,) 
(( '\' ·v 

r
J"rac~C!~ility: the property of a result of a measurement whereby it can be related to 
~appropriate standards, generally international or national standards, through an unbroken 

(( ~)chain of comparisons. (VIM - 6.12) 

~~ Tuning: A check and/or adjustment of instrument perfonnance for mass 
~ ~ spectrometry as required by the method . 

............- United States Environmental Protection Agency (EPA): the federal governmental agency 
with responsibility for protecting public health and safeguarding and improving the natural 
environment (i.e. the air, water and land) upon which human life depends. (US-EPA) 

Validation: the confirmation by examination and provision of objective evidence that the 
particular requirements for a specific intended use are fulfilled. 
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Verification: confirmation by examination and provision of evidence that specified 
requirements have been met. (NELAC) 

NOTE - In connection with the management of measuring equipment, verification provides a ('>--! 
means for checking that the deviations between values indicated by a measuring "/'--0"­
instrument and corresponding known values of a measured quantity are consistently~"'- · "~) 
smaller than the maximum allowable error defined in a standard, regulation<:d~',~, 
specification peculiar to the management of the measuring equipment. ,<=._,~ "" 

1(///\ 
The result of verification leads to a decision either to restore in service,--to\lfeffod)1 
adjustments, or to repair, or to downgrade, or to declare obsolete. In a'lrc~es:::rf .... is 
required that a written trace of the verification performed shall be kept a~:the m\~suring 
instrument's individual record. <:_ \\

1 '<::\ 
,.... "" '\...-\,~ ,\, 

Voting Member: Officials in the employ of the Government of the U~it~'-cl'>--States, and the 
States, the Territories, the Possessions of the United States,~o'r<the District of Columbia 
and who are actively engaged in environmental regulatory(prog:,~rrls:d'r accreditation of 
environmental laboratories. (NELAC) · \__ d> 

/~\...-~j 
( /.-~\ '-

Work Cell: a well-defined group of analysts that ~geth¢( perform the method analysis. The 
members of the group and their specifi~tunctfqms\\vithirythe work cell must be fully 
documented. (NELAC) ( ( \\ ...__ _ _.. 

Working Range: the difference between t~tt,7of)ouantitation and the upper limit of 
measurement system calibration. ~~ '·,,/ 
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The following charts provide an overview of the organizational structure of Alpha Analytical. The chart also identifies the key personnel 
responsible for the listed positions. For the various laboratory areas, the individual departmental supervisors are noted. For a listing of all 
current key personnel, please refer to Section 18, Appendix C. 
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18 Appendix C- List of Key Personnel 

The following is a listing of all current key personnel. If role is specific to a facility it is ~ 
denoted by either Westboro or Mansfield following the position title. Updated 07/19/2010 ~:..:\. 

President I Sales Manager: Mark Woelfel ("'~ ~ 
Director of Operations: Christopher Ouellette r(}:? ~ 
Laboratory Director I Technical Director, Westboro: Christopher Wakefield \~ 

Laboratory Director I Technical Director, Mansfield: Joseph Watkins ~~~ 
Quality Assurance Officer: James C. Todaro '~ 
Quality Systems Specialists: Amy Rice, Rene Bennett <~ ~~ ~;);~ 
:::::::~::::~e=~ct:~~n :n::::sPiant /~G 
Vice Presidents, Technical Sales: Glen Breland,..dame~(Occhialini 

/ /"'~ '\...._"J / 
Technical Sales Reps: Jim Kinch, Kevin Ho~{erhide;"~t;:tui-Simms; Joe Foley 

Controller: Mark Johnson V 
AlP, Purchasing: Jennifer Walters ~ 
Credit & Collections Supervisor: Hd~ 
Chief Information Technology~f:i Stephen Engel 

'\~ \'// lj 
Information Technolo~d~~~~ibbons 

:._~~ ::v 
VP, Sales and Services·:~len_yreland 

Client Services~a~~estboro: Mary Davis 

Client Sen}~;s M~nager, Mansfield: Peter Henriksen 

,-; ~"" ;;> lnorgaryics'D~aliment Manager, Westboro: Elena Dayn 

Or,gan~}Dep~ment Manager, Login Manager, Westboro Lisa Westerlind 
(; -""\"' v 
Q{ganic Extractions Supervisor, Westboro: John Zygmuntowicz 

fF.~I ~Organic Technical Specialists: Scott Enright (Westboro), Cindy McQueen (Mansfield) 

~'-Ji Technical DirectorNolatiles Manager, Mansfield: Andy Rezendes 

~~~/~~ ~ ~ Operations Director, Mansfield: Elizabeth Porta 

"~_,)) Data Review & Reporting Manager: Elizabeth Simmons 

Equipment Maintenance: Gordon Tripp 

Environmental Health & Safety Coordinator: Jeanette Soucy 

Courier Manager: Kevin Lento 

Hazardous Materials Consultant: Triumvirate 
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19 Appendix D-- Preventive Maintenance Procedures 

Optimized Service-Calibration Intervals 
.Equipment Frequency Type of Calibration or Maintenance 
Balances semiannually cleaning & operations check by service technician (external) 'v 

\, 

daily calibration verification using Class S-1 certified weights .~ 

COD Reactor annually complete operations check by service technician (external}'( ,~ > 
annually reaction temperature verification · \/.r 

Conductivity Bridge annually verification of cell constant /-:=::-....., '< '-., ..... l 

complete operations check by service technician (etMernal)'·~----
each use calibration verification 1~ \ "-, 

Dl Water System as needed complete operations check by service techniciaf\(exte~l) 
monthly Residual Chlorine check (\. "-<. '- > 
annually Biosuitability testing (external) '•. "--....._ ''·0 
daily pH and Conductivity check ,.-...., ''-. , 

DO Meter annually complete operations check by service techniciari'(external) 
each use calibration against air as specifie,cl'bY maJ,u)'~'Ct6rer 

Emergency/Safety annually fire extinguishers and emergenby exit ligHiing check 
Eguipment monthly eye washes, showers, fire.-blan~ehocl}lrst aid kits checked 
Freezers daily tem_Q_erature verification'-,{ -....., \ -.__.:.--

Gas Chromatographs as needed injection port p~eparatiori; cleani~ of detectors 
as needed initial multi-p9,intcallPr~iQh·--/ 
beginning and end of batch continuingcalibratioriv riffcati6n (CCV) against initial calibration 
and 10 to 20 samples as ~~ )) per method 

ICP Every other day Change pump twbing/ 
Daily C~ll~ration, profile/ 
Annually Campl~te operations check by service technician (external), 
Annually ~~~ear bx'namic Range determination 
As needed cre;:m torcn?clean nebulizer, clean spray chamber 

Lachat analyzer Daily /( . ...: ;r;:alibi:at16n, clean lines 
As needed 0... I ' /C~~nge tubing, change 0-rings 

I /, 

Mass Spectrometers bi-annually ~". "':~"' .• cjJange of mechanical pump oil by service technician (external) 
(GC& ICP) as needed '-~ ·. "·· ··cleaning of source 

12 hour or dai]y '...:. '< BFB, DFTPP or ICP-MS tune analysis followed by ICAL or CCV 
Mercury Analyzer monthly !~\ "'0 clean cell and change pump windings 

each use: . calibration using multi-point curve 
Auto-pipettes Mo~t~}Y ~~j J verification of accuracy 

r, AnnuallY ~/ verification of precision 
Microwave '; Q~arteuk~ power and temperature verification 

..,..Annuall ·, RPM verification 
Ovens !(-·, ".anriu~ complete operations check by service technician (external) 

.rl ''cfaily temperature verification 
pH Meters /~~'0 annoally complete operations check by service technician (external) 

, each use calibration using certified buffers 
Refrigerators (G~~erallJ~~) ' /daily temperature verification 

Refrigeralo';!:($8~ 
Management) "' 

daily temperature verification 

·~ \) Semi-annually cleaning & operations check by service technician (external) 
Spegf~~~ ·met~ Semi-annually wavelength verification (external) 
A(( \.. ,..__,. daily continuing calibration verification (CCV) against initial calibration 
TCI:.P Rota~or annually RPM verification 

' ""' ... :rqerinometers 
1Mercury/Aicohol) 

annually calibration against NIST traceable thermometer (internal) 

}9ermometers (digital) Quarterly calibration against NIST traceable thermometer (external) 

--Thermometer (NIST annually calibration and certification of conformance (external) 
Traceable) 

Turbidity meter annually cleaning & operations check by service technician (external) 
each use calibration using formazin 

Weights (Class S-1) annually service/calibration and certification of conformance (external) 
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20 Appendix E- List of Analytical Methods 

Certificate/Approval Program Summary ~~ 
Last revised July 19, 2010 -Westboro Facility <( 0~ ':::::/ 

The following list includes only those analytes/methods for which certification/approval is currently held~~ 
For a complete listing of analytes for the referenced methods, please contact your Alpha Customer Setv~~~/ () 

Representative. && 
Connecticut Department of Public Health Certificate/Lab ID: PH-0574. NELAP Accredft~~"-S;;fiq, 
~~~ ~~ 
Drinking Water (Inorganic Parameters: Color, pH, Turbidity, Conductivity, (\lka~~hloride, Free 
Residual Chlorine, Fluoride, Calcium Hardness, Sulfate, Nitrate, Nitrite, Alur.nih'u~ .A;~timony, Arsenic, 
Barium, Beryllium, Cadmium, Calcium, Chromium, Copper, Iron, Lea&.-'Magnes'ium, Manganese, 
Mercury, Molybdenum, Nickel, Potassium, Selenium, Silver, Sodium, Tht~l~m,}Vanadium, Zinc, Total 
Dissolved Solids, Total Organic Carbon, Total Cyanide, Perchlor?te::'Organit Parameters: Volatile 
Organics 524.2, Total Trihalomethanes 524.2, 1 ,2-Dibromo-3-chloro~rppa~ ~(DBCP), Ethylene Dibromide 
(EDB), 1 ,4-Dioxane (Mod 8270). Microbiology Parameters:/Jetal~Gnbl~or~F mEndo (SM9222B), Total 
Coliform - Colilert (SM9223 P/A), E. Coli. - Colilert (SM9223 P/A)\J' Pe - Pour Plate (SM9215B), Fecal 
Coliform- MF m-FC (SM9222D)) ~ ) 
Wastewater/Non-Potable Water (Inorganic Parameters: CoJo{v,P~'-~• Conductivity, Acidity, Alkalinity, 
Chloride, Total Residual Chlorine, Fluoride, Total 'Har~ness, SiiJ,Ca, Sulfate, Sulfide, Ammonia, Kjeldahl 
Nitrogen, Nitrate, Nitrite, 0-Phosphate, Total P;~bSRI:lorus, Aluminum, Antimony, Arsenic, Barium, 
Beryllium, Boron, Cadmium, Calcium, Chromium\ \Hex'a~alent Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenu~~ckeJ,.J7btassium, Selenium, Silver, Sodium, Strontium, 
Thallium, Tin, Titanium, Vanadium, Zi~G1 To~¥f3.~s~d:ue-(Solids), Total Dissolved Solids, Total Suspended 
Solids (non-filterable), BOD, CBOD) COD, '{OC, ;petal Cyanide, Phenolics, Foaming Agents (MBAS), 
Bromide, Oil and Grease. Organic P~arn~ters:-'":::etBs, Organochlorine Pesticides, Technical Chlordane, 
Toxaphene, 2,4-D, 2,4,5-T, 2,4,5-TP.~iiYex),~cid Extractables (Phenols), Benzidines, Phthalate Esters, 
Nitrosamines, Nitroaromatics & lsophorof18;folynuclear Aromatic Hydrocarbons, Haloethers, Chlorinated 
Hydrocarbons, Volatile Organic~{._:rPH\(HEM/SGT), Extractable Petroleum Hydrocarbons (ETPH), MA­
EPH, MA-VPH. Microbiology,:fl~rarnetefS': Total Coliform - MF mEndo (SM9222B), Total Coliform - MTF 
(SM9221 B), HPC- Poa~P(ate\(SM9215B), Fecal Coliform - MF m-FC (SM9222D), Fecal Coliform - A-1 
Broth (SM9221 E).) ~ "''> 
Solid Waste/Soil (Inorganic Parameters: pH, Sulfide, Aluminum, Antimony, Arsenic, Barium, Beryllium, 
Boron, Cadmium, ·G~Icium~Chromium, Hexavalent Chromium, Cobalt, Copper, Iron, Lead, Magnesium, 
Manganese, Mere~ Molybdenum, Nickel, Potassium, Selenium, Silver, Sodium, Thallium, Tin, 
Vanadium, Zi~0dtal'-eyanide, lgnitability, Phenolics, Corrosivity, TCLP Leach (1311 ), SPLP Leach 
(1312 m,~.tal~:.O.!:_liYV )Reactivity. Organic Parameters: PCBs, PCBs in Oil, Organochlorine Pesticides, 
Technicai-Chlbraa'i':Ie, Toxaphene, Extractable Petroleum Hydrocarbons (ETPH), MA-EPH, MA-VPH, 
Dicam~J. 2,42D, 2,4,5-T, 2,4,5-TP(Silvex), Volatile Organics, Acid Extractables (Phenols), 3.3'­
Dj95~~be..(l?jafne, Phthalates, Nitrosamines, Nitroaromatics & Cyclic Ketones, PAHs, Haloethers, 

~ ,(3'J:jlorinated Hydrocarbons. ) 

~~~.D~partment of Huma·n Services Certificate/Lab ID: 2009024. 
f)finking Water (Inorganic Parameters: SM9215B, 9222D, 9223B, EPA 180.1, 300.0, 353.2, SM2130B, 

t ( 

..._/2320B, 4500CI-D, 4500CN-C, 4500CN-E, 4500F-C, 4500H+B, 4500N03-F, EPA 200.7, EPA 200.8, 
~45.1, EPA 300.0. Organic Parameters: 504.1, 524.2.) 

Wastewater/Non-Potable Water (Inorganic Parameters: EPA 120.1, 1664A, 350.1, 351.1, 353.2, 41 0.4, 
420.1, Lachat 10-107-06-1-B, SM2320B, 2340B, 2510B, 2540C, 2540D, 426C, 4500CI-D, 4500CI-E, 
4500CN-C, 4500CN-E, 4500F-B, 4500F-C, 4500H+B, 4500Norg-B, 4500Norg-C, 4500NH3-B, 4500NH3-
G, 4500NH3-H, 4500N03-F, 4500P-B.5, 4500P-E, 5210B, 5220D, 5310C, EPA 200.7, 200.8, 245.1. 
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Solid Waste/Soil (Organic Parameters: ME ORO, ME GRO, MA EPH, MA VPH.) 

Massachusetts Department of Environmental Protection Certificate/Lab ID: M-MA086. 01 
Drinking Water __,_ 0<'~ 
Inorganic Parameters: (EPA 200.8 for: Sb,As,Ba,Be,Cd,Cr,Cu,Pb,Ni,Se,TI) r;>,~ ··,<:> 
(EPA 200.7 for: Ba,Be,Ca,Cd,Cr,Cu,Na,Ni) 245.1, (300.0 for: Nitrate-N, Fluoride, Sulfate) "-~~\) 
353.2 for: Nitrate-N, Nitrite-N; SM4500N03-F, 4500F-C, 4500CN-CE, EPA 180.1, SM2130B, /0 "·· 
SM4500CI-D, 2320B, SM2540C, SM4500H-B. I(/·,·" 
Organic Parameters: (EPA 524.2 for: Trihalomethanes, Volatile Organics) ~·· \:/()) 
(504.1 for: 1 ,2-Dibromoethane, 1 ,2-Dibromo-3-Chloropropane), 314.0, 332. '~~-~ ~./ 
Microbiology Parameters: SM9215B; ENZ. SUB. SM9223; MF-SM9222D (;:~\ "-...(> 
Non-Potable Water · •"'' \ "'0 
Inorganic Para~eters:, (EPA 200.8 for: AI,Sb,As,Be,Cd,Cr:Cu,Pb,Mn,~i,Se,Ag,TI,Zq~~~. 
(EPA 200.7 for. AI,Sb,As,Be,Cd,Cr,Co,Cu,Fe,Pb,Mn,Mo,NJ,Se,Ag,Sr,TI,TI, V,Zn,.-Ca,Mg:1 1ia,~) 
245.1, SM4500H,B, EPA 120.1, SM2510B, 2540C, 2540B, 2340B, 2320B, 4~p.Q,G1;:-E, 4,5uOF-BC, 426C, 
SM4500NH3-BH, (EPA 350.1 for: Ammania-N), LACHAT 10-107-06-1-B fqr1Amm_9~N, SM4500N03-F, 
353.2 for Nitrate-N, SM4500NH3-B,C-Titr, SM4500NH3-BC-NES, EPA 351.1."-SM4SOOP-E, 4500P-B,E, 
52200, EPA 410.4, SM 5210B, 5310C, 4500CL-D, EPA 1664, SM14 5':);0~C0t;f5420, SM4500-CN-CE, 
SM2540D. (I \\ 
Organic Parameters: (EPA 624 for Volatile Halocarbons, Volatil~ro~atics,Y) 
(608 for: Chlordane, Aldrin, Dieldrin, DDD, ODE, DDT, Hepta'chlor;-;~eNacnlor Epoxide, PCBs-Water), 
EPA 625 for SVOC Acid Extractables and SVOC Base/N8'l:ltral Extradables, 600/4-81-045-PCB-Oil. 

"~ // 
New Hampshire Department of Environmental s·~~ices C~i~ofte/Lab ID: 200307. NELAP 
Accredited. ~ 
Drinking Water (Inorganic Parameters: SM6215~ 922:81 9223B Colilert, EPA 200.7, 200.8, 245.2, 
120.1, 300.0, 314.0, SM4500CN-E, 4500H~~r:-4~ •,QNO)::F, 23208, 25108, 2540C, 4500F-C, 5310C, 
21208, EPA 331.0. Organic Parameters: 504.;1, 524.2;-SM62518.) 
Non-Potable Water (Inorganic Par~~et~r:S:~M9~~2D, 9221 B, 9222B, 9221 E-EC, EPA 200. 7, 200.8, 
245-.1' 245.2, SW-846 60108, 6020', Z19~~ !~4ieA, SM3500-CR-D, EPA 120.1' 300.0, 350.1' 351.1' 
353.2, 420.1, 1664A, SW-846 901o'>$038,,_)90408, SM426C, SM23108, 25408, 25400, 4500H+8, 
4500NH3-H, 4500NH3-E, 4500~02-8~S~OP-E, 4500-82-D, 52108, 23208, 2540C, 4500F-C, 5310C, 
5540C, LACHAT 10-117-07-1-8,\(ACH:A)T f0-107-06-1-B, LACHAT 10-107-04-1-C, LACHAT 10-107-04-
1-J, LACHAT 10-117-07-1-A.(SM450_0Cl-E, LACHAT 10-204-00-1-A, LACHAT 10-107-06-2-D. Organic 
Parameters: SW-846 3005J\;~015)\;;-3510C, 5030B, 8021B, 8260B, 8270C, 8330, EPA 624, 625, 608, 
SW-846·8082, 8081A.) (.~ '~. 
Solid & Chemical Maret:ials (lnerganic Parameters: SW-846 60108, 7196A, 7471A, 7.3.3.2, 7.3.4.2, 1010, 
1030, 9010, 9012N 90~'4., 9030B, 9040, 9045C, 9050C, 1311, 3005A, 3050B, 3051A. Organic 
Parameters: SW-846~~40C, 3545, 3580A, 50308, 5035, 80218, 82608, 8270C, 8330, 8151A, 8082, 

8081A.) ((~ v 
New Jersey D~J!rtment of Environmental Protection Certificate/Lab ID: MA935. NELAP Accredited. 
Drinkin~~ Wate,'f) (Inorganic Parameters: SM92228, 9221 E, 9223B, 9215B, 4500N03-F, 4500F-C, EPA 
30~'-200.Z,-'2540C, 23208, 314.0, SM2120B, 2510B, 5310C, SM4500H-B, EPA 200.8, 245.2. Organic 

<"--, R~ram~te'rs:-504.1, SM6251 8, 524.2.) 
~""-. Nofi:fott:ible Water (Inorganic Parameters: SM5210B, EPA 410.4, SM5220D, 4500CI-D, EPA 300.0, 

'\,~M2;Jj08, SM4500F-8C, EPA 200.7, 351.1, LACHAT 10-107-06-2-D, EPA 353.2, SM4500N03-F, 
<"'-, Ll.500N02-8, EPA 1664A, SM53108, C or D, 4500-PE, EPA 420.1, SM4500P-85+E, 25408, 2540C, 

"-,, ...... _.....~fo40D, EPA 120.1, SM25108, SM15 426C, SM9221CE, 92220,92218,92228, 9215B, 23108,23208, 
~...-4500NH3-H, 4500-S D, EPA 350.1, SM52108, SW-846 3015, 6020, 7470A, 5540C, 4500H-8, EPA 

200.8, SM3500Cr-D, EPA 245.1, 245.2, SW-846 90408, 3005A, EPA 6010B, 7196A, SW-846 9010B, 
90308. Organic Parameters: SW-846 82608, 8270C, 3510C, EPA 608, 624, 625, SW-846 5030B, 80218, 
8081A, 8082, 8151A, 8330, NJ OQA-QAM-025 Rev.?.) 
Solid & Chemical Materials (Inorganic Parameters: SW-846 9040B, 3005A, 60108, 7196A, 5030B, 
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90108, 90308, 1030, 1311, 30508, 3051, 7471A, 9014, 9012A, 9045C, 9050A, 9065. Organic 
Parameters: SW-846 80218, 8081A, 8082, 8151A, 8330, 82608, 8270C, 1311, 1312, 3540C, 3545, 
35508, 3580A, 5035L, 5035H, NJ OQA-QAM-025 Rev.?.) ,..._ . (, 

New York Department of Health Certificate/Lab ID: 11148. NELAPAccredited. <.,.~ 
Drinking Water (Inorganic Parameters: SM92238, 92228, 92158, EPA 200.8, 200.7, 245.2, SM531o~;~"'-"-0 
EPA 314.0, 332.0, SM23208, EPA 300.0, SM21208, 4500CN-E, 4500F-C, 4500H-8, 4500N03?Rl. V 
2540C, EPA 120.1, SM 2510!3. Organic Parameters: EPA 524.2, 504.1.) ~ """'­
Non-Potable Water (Inorganic Parameters: SM9221E, 9222D, 92218, 92228, 92158, 52108, E~~i0:'~1'v 
SM5220D, 23108-4a, 23208, EPA 200.7, 300.0, LACHAT 10-117-07-1A or 8, SM4500CI:,:_E;, 4pOOF-q! 
SM15 426C, EPA 350.1, LACHAT 10-107-06-1-8, SM4500NH3-H, EPA 351.1, LACHAT((1·0~t07~0.S.:2, 
EPA 353.2, LACHAT 10-107-041-C, SM4500-N03-F, 4500-N02-8, 4500P-E, 2540G(.4'5~08~40D, 
EPA 200.8, EPA 60108, 6020, EPA 7196A, S\M3500Cr-D, EPA 245.1, 245.2, 1'4!0A.~·~M21208, 
SM4500-CN-E LACHAT 10-204-00-1-A, EPA 90408, SM4500-H8, EPA 1664A, SM53·109, EPA 420.1, 

'' '·' SM14 510C, EPA 120.1, SM25108, SM4500S-D, SM5540C, EPA 3005A, 3q.:t5. Or8amc'>Parameters: 
EPA 624, 82608, 8270C, 625, 608, 8081A, 8151A, 8330, 8082, EPA 3510C, 503QS., 901j08, 90308.) 
Solid & Hazardous Waste (Inorganic Parameters: 1010, 1030, SW-846f1Gfi.l7'~~7.3, EPA 60108, 
7196A, 7471A, 9012A, 9014, 90408, 9045C, 9065, 9050, EPA 1311, ~612, ·3o05A, 30508, 90108, 
90308. Organic Parameters: EPA 82608, 8270C, 8081A, 8151A, 83~Q:;:80~2.~bc, 3545, 3546, 3580, 
50308, 5035.) (Q; 
North Carolina Department of the Environment and Nat~<;>Urces··certificate/Lab ID : 666. 
Organic Parameters: MA-EPH, MA-VPH. \.~ V 
Pennsylvania Department of Environmental Protection ~ificfa(e/Lab ID : 68-03671. NELAP 
Accredited. ~-'~ "' 
Non-Potable Water(Organic Parameters: EPA 351tOC, 5@308, 625, 624. 608, 8081A, 8082, 8151A, 
82608, 8270C, 8330) \\... ~;;,. 
Solid & Hazardous Waste (Inorganic Param~ EP-A 1010, 1030, 1311, 30508, 30'51, 60108, EPA 
7.3.3.2, EPA 7.3.4.2, 7196A, 7471A',~,01;,9,1;3;{/99}2A, 9014, 90408, 9045C, 9050, 9065. Organic 
Parameters: 3540C, 3545, 3580A, 50~~8~8~081A, 8082, 8151A, 82608, 8270C, 8330) 

Rhode Island Department of Healtn:~rtifi~e/Lab ID: LA000065. NELAP Accredited via NY-DOH. 
Refer to MA-DEP Certificate for ~tftable.~ncVNon-Potable Water. 
Refer to NY -DOH Certificate Jar Potable1 and Non-Potable Water. 

~~"~ 
Texas Commisson o~~ental Quality Certificate/Lab ID: T104704476-0f>-1. NELAP 
Accredited. <;!( ~ 
Non-Potable Water~lnorganic Parameters: EPA 120.1, 1664,200.7, 200.8, 245.1, 245.2, 300.0, 350.1, 

~ ............. ' 
351.1, 353.2,fi76:2.~~1·fibA, 420.1, 6010, 6020, 7196, 7470, 9040, SM 21208, 23108, 23208, 25108, 
25408, 25400, 25401D, 426C, 4500CL-E, 4500CN-E, 4500F-C, 4500H+8, 4500NH3-H, 4500N028, '\. _,, 
4500P-E;:1f500,S2-"D, 510C, 52108, 5220D, 5310C, 5540C. Organic Parameters: EPA 608, 624, 625, 

1(. ~ ...... ~ 

8081, 80~151, 8260,8270, 8330.) 

~~'jjjzddous Waste (Inorganic Parameters: EPA 1311, 1312,9012,9014,9040,9045, 9050,.9065.) 

,,pepartment of Defense Certificate/Lab ID: L2217. 
<\;, "clrinkYng Water (Inorganic Parameters: SM 4500H-8. Organic Parameters: EPA 524.2, 504.1.) 

~dan-Potable Water(lnorganic Parameters: EPA 200.7, 200.8, 60108,6020,245.1,245.2, 7470A, 90408, 
300.0, 9251,9038,350.1, 353.2, 351.1, 120.1, 9050A, 4'10.4, 9060, 1664,420.1, LACHAT 10-107-06-1-
8, SM 4500CN-E, 4500H-8, 4500CL-E, 4500F-8C, 4500804-E, 426C, 4500NH3-8, 4500NH3-H, 
4500N03-F, 4500N02-8, 4500Norg-C, 4500PE, 25108, 5540C, 5220D, 5310C, 25408, 2540C, 2540D, 
510C, 450082-AD, 3005A, 3015, 90108, 90308. Organic Parameters: EPA 82608, 8270C, 8330, 625, 
8082, 8151A, 8081A, 3510C, 50308, MassDEP EPH, MassDEP VPH.) 
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Solid & Hazardous Waste (Inorganic Parameters: EPA 200.7, 60108, 7471A, 90408, 9045C, 9065, 
420.1, 9012A, 6860, 1311, 1312,30508, 90308,3051,90108, 3540C, SM 510A8C, 4500CN-CE, 2540G, 
SW-846 7.3, Organic Parameters: EPA 82608, 8270C, 8330, 8082, 8081A, 8151A, 3545, 3546, 3580, 
5035, MassDEP EPH, MassDEP VPH.) 

/~' 
Analytes Not Accredited by NELAP < (~· ~~:, 
Certification is not available by NELAP for the following analytes: EPA 82608: Freon-113, 1 ,2,4,5-·-:::-"'- '"- · 
Tetramethylbenzene, 4-Ethyltoluene. EPA 8~30A: PETN, Picric Acid, Nitroglycerine, 2,6-DANT( R·~-~:'\ 
DANT. EPA 8270C: Methyl naphthalene, Dimethyl naphthalene, Total Methylnapthalenes, Jot~l\j/ _.~j 
Dimethylnaphthalenes, 1 ,4-Diphenylhydrazine (Azobenzene). EPA 625: 4-Chloroaniline. S{?k~&o:?t:::.ter 
Ammonia in a Soil matrix. r;::. \ "-0 

~·. "' < 

Quality Systems Manual 

\.'·~·-~ ,~~., "", ,"') 
\" '-, 

'"'""'" ""-,, ·0 ,\,, 
.~.'"··"'· .' . .'.> 

Alpha Analytical 

R2-0000858



Document No.: CQSM/01 
Issue No: 4 

Issue Date: January 13, 2011 
Effective Date: January 20, 2011 

Page Page 20-5 of 6 

Certificate/Approval Program Summary 
Last revised July 19, 2010- Mansfield Facility 

The following list includes only those analytes/methods for which certification/approval is currently held. ~/'>~ 
For a complete listing of analytes for the referenced methods, please contact your Alpha Customer ~""-

Service Representative. (r~ ~-::? 

Connecticut Department of Public Health Certificate/Lab ID: PH-0141. () ~"'0 
Wastewater/Non-Potable Water (Inorganic Parameters: pH, Turbidity, Conductivity, ~ty') 
Aluminum, Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Calcium, Chf.o~~rl10 
Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Mercury, Molybdenum,,Nlcke\_)0 
Potassium, Selenium, Silver, Sodium, Strontium, Thallium, Tin, Vanadium,i'~otal 
Residue (Solids), Total Suspended Solids (non-filterable), Total Cyanid6>,pr anic<> 
Parameters: PCBs, Organochlorine Pesticides, Technical Chlordane, TO'xaP,he~e, Acid 
Extractables, Benzidines, Phthalate Esters, Nitrosamines, Nitroaromat~s &-\lsophorone, 
PAHs, Haloethers, Chlorinated Hydrocarbons, Volatile Organics<)::::::::; ~~v 

Solid Waste/Soil (Inorganic Parameters: pH, Aluminum, (~timpny, Arsenic, Barium, 
Beryllium, Cadmium, Calcium, Chromium, Hexavalent Ch!pmi~u:n,~b§lt, Copper, Iron, Lead, 
Magnesium, Manganese, Mercury, Molybdenum, Ni6kel, 9qtassium, Selenium, Silver, 
Sodium, Thallium, Vanadium, Zinc, Total Organic:-Gar:b6~Igtaf Cyanide, Corrosivity, TCLP 
1311. Organic Parameters: PCBs, Org~lochlo'rirre Pesticides, Technical Chlordane, 
Toxaphene, Volatile Organics, Acid Extradables, B~n'zidines, Phthalates, Nitrosamines, 
Nitroaromatics & Cyclic Ketones, PAHs~aloetlle~,g>lb'rinated Hydrocarbons.) 

Florida Department of Health Certificate?bab ID: E8'7814. NELAP Accredited. 
( (~'."' 

Non-Potable Water (Inorganic Parameters:\SM2320B, EPA 120.1, SM251 OB, EPA 245.1, 
EPA 150.1, EPA 160.2, SM2540D,-~I)A~~ SM2540G, EPA 180.1. Organic Parameters: 
EPA 625, 608.) ( 0 D 
Solid & Chemical Mater/8/~lnorg~r:lic,Parameters: 6020, 7470, 7471, 9045, 9014. Organic 

-..,"" . . -z.. • 

Parameters: EPA 826~~-· BO~, 8081.) 

Air & Emissions (EPr(ro-.,ts.~ 
Louisiana Dep~ftn\ent o)) Environmental Quality Certificate/Lab ID: 03090. NELAP 
Accredited~~--'~ 
Non-Potabi~/'Wat;;r.itflorganic Parameters: EPA 120.1, 150.1, 160.2, 180.1, 200.8, 245.1, 

"'- '· 0.-· 310.1, ~95:-:2(.608,_625, 1631, 3010, 3015, 3020, 6020, 9010, 9014, 9040, SM2320B, 2510B, 
2540D~2I540G~4500CN-E, 4500H-B, Organic Parameters: EPA 3510, 3580, 3630, 3640, 
3?6Q~~6~5030,8015(mod), 3570,8081,8082,8260,8270, ) 

S~ &\Chemical Materials (Inorganic Parameters: 6020, 7196, 7470, 7471, 7474, 9010, 
' \ /_ f 

fF90:1(1-.-gG40, 9045, 9060. Organic Parameters: EPA 8015 (mod), EPA 3570, 1311, 3050, 
\~3~,~3060,3580,3630,3640, 3660,3665,5035,8081,8082,8260,8270.) 

~~Biological Tissue (Inorganic Parameters: EPA 6020. Organic Parameters: EPA 3570, 3510, 
'- '0 3610, 3630, 3640, 8270.) 

Massachusetts Department of Environmental Protection Certificate/Lab ID: M-MA030. 

Non-Potable Water (Inorganic Parameters: SM4500H+B. Organic Parameters: EPA 624.) 

New Hampshire Department of Environmental Services Certificate/Lab ID: 2206. NELAP 
Accredited. · 

Non-Potable Water (Inorganic Parameters: EPA 200.8, 245.1, 1631E, 120.1, 150.1, 180.1, 
310.1, 335.2, 160.2, SM2540D, 2540G, 4500CN-E, 4500H+B, 2320B, 251 OB. Organic 
Parameters: EPA 625, 608.) 
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New Jersey Department of Environmental Protection Certificate/Lab ID: MA015. NELAP 
Accredited. 

Non-Potable Water (Inorganic Parameters: SW-846 1312, 3010, 3020A, 3015, 6020, z""--'" 
SM2320B, EPA 200.8, SM2540C, 25400, 2540G, EPA 120.1, SM251 OB, EPA 180.1, 245.1, <>:., ~,, 
1631E, SW-846 90408, 6020, 90108, 9014 Organic Parameters: EPA 608, 625, SW-:84;6:~ ':.,~""> 
3510C, 3580A, 50308, 3035L, 5035H, 3630C, 3640A, 36608, 3665A, 8081A, 8082 826QB~ ~"" ---' 
8270C) ~-... ''~ '0 
Solid & Chemical Materials (Inorganic Parameters: SW-846 6020, 90108, 9014, 1311:·~js12,1 '-0 
30508, 3051, 3060A, 7196A, 7470A, 7471A, 9045C, 9060. Organic Parameter~:,~o/-~4? 
3580A, 50308, 3035L, 5035H, 3630C, 3640A, 36608, 3665A, 8081A, 8082,_~260~~~27-0C, 
3570, 80158.) !(· .. ,,\" 'v 
Atmospheric Organic Parameters (EPA T0-15) -:~~:~ ~v 
Biological Tissue (Inorganic Parameters: SW-846 6020 Organic Parameters.;, SW-846 8270C, 
3510C, 3570, 36108, 3630C, 3640A) ~::~""- ; ,,) 

i/-./ "'- '----·j 
New York Department of Health Certificate/Lab ID: 11627. NF;LAP ~'?"credited. 

• ... \\_ I I 
Non-Potable Water (lnorgamc Parameters: EPA 310.1 ,1$M2.32tl8.:;::.:E:PA 365.2, 160.1, EPA 
160.2, SM2540D, EPA 200.8, 6020, 1631E, 245.1, 3G5.2>9014, 150.1, 90408, 120.1, 
SM2510B, EPA 376.2, 180.1, 90108. OrganbRaramete'rs:~E.PA 624, 82608, 8270C, 608, 
8081A, 625,8082, 3510C, 3511, 50308.) (/ '\\ ,.___/ '-> \I 
Solid & Hazardous Waste (Inorganic Parameters~E:PA.9040B, 9045C, SW-846 Ch7 Sec 7.3, 

' ~ / I 
EPA 6020, 7196A, 7471A, 7474, 9014(-90408, 90~5)Y, 90108. Organic Parameters: EPA 
82608, 8270C, 8081A, DRO 80158, 808'2.., 1311, 30508, 3580, 30508, 3035, 3570, 3051, 
5035, 50308.) «~·~.\~ 
Air&Emissions(EPA T0-15.) /~ ~ 
Rhode Island Departmenf·of H~ <e13rtificate/Lab ID: LA000299. NELAP Accredited via 
LA-DEQ. ~~~-:::!/ 
Refer to MA-DEP Certific~e{~--:r Ngn-Potable Water. 

;(.;."-··· ""-" Refer to LA-DEQ Ceftificat8, t;or' on-Potable Water. 

Texas Commis((o~\f~-E~vironmental Quality Certificate/Lab ID: T1 04 704419-08-TX. 
NELAP Acb~'f!Jte~"'-.... --~ 
Solid &/f.~plc~Liv)_aterials (Inorganic Parameters: EPA 6020, 7470, 7471, 1311, 7196, 
9014, ~,40, 9~'3';-9060. Organic Parameters: EPA 8015, 8270, 8260, 8081, 8082.) 

Air·(Oraa~ic Parameters: EPA T0-15) 
/( ¢~ ·v 
uz~SJY Corps of Engine~rs 

~De~artment of Defense Certificate/Lab ID: L2217.01. 

~s~Jid & Hazardous Waste (Inorganic Parameters: EPA 1311, 1312,3051,6020, 747A, 7474, 
"'- ~~ \( 9'045C,9060, SM 2540G, ASTM 0422-63. Organic Parameters: EPA 3580, 3570, 3540C, 
\\~, ',. 5035, 82608, 8270C, 8270 Alk-PAH, 8082, 8081A, 8015 (SHC), 8015 (ORO). 

/~ ~'; '0 """"" Air & Emissions (EPA T0-15.) 

~:d) Analytes Not Accredited by NELAP 
Certification is not available by NELAP for the following analytes: 8270C: Biphenyl. 
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21 Appendix F-Alpha Code of Ethics Agreement 

. ~/~ 
Alpha Analytical, Inc. ~ ~ 

Ethical Conduct and Data Integrity Agreement · <"0 
A. Personal Pledge: I understand that I am charged wtth meeting the highest degr<Je,~ 
standards in performing all of my duties and responsibilities and pledge to only report dafB,test'results 
and conclusions that are accurate, precise and of the highest quality. ~(:\ '\). 

B. Protocol Pledges: I agree to adhere to the following protocols and principte$ 6f,ethi~~l conduct 
in fulfilling my work assignments at Alpha: ~ ""'~ v 

1. All work assigned to· me will be performed using Standard 1Q'Ife?r~g:p'focedures (SOPs) 
that are based on EPA approved methods or Alpha methody 

2. I will only report results or data that match the actual~bserved or measured. 

3. I will not intentionally nor improperly mani~falsify~ta in any manner, including 
both sample and QC data. Furthermo?'e~J will nbt modify data values unless the 
modification can be technically justified t~r~ugh/a' measurable analytical process or 
method acceptable to Alpha. All\~u~h modifi.cations will be clearly and thoroughly 
documented in the appropriate labop3to~~otebooks and raw data and include my initials 
or signature and date. w ,) 

4. I will not intentionally r53port ~~ · d-ttss of analyses that are not the actual dates and 
times the analyses ~ere~d~1. 

5. I will not intentionall~p~t another individual's work as my own or represent my 
work as someon~Es6'~ ~ 

6. I will nqt mak?fals~lements to, or seek to otherwise deceive Alpha staff, leaders or 
clients.l.~"l> ~ifl~ot, through acts of commission, omission, erasure or destruction, 
imp;;~~Jneasurements, standards results, data, test results or conclusions. 

C!)Gu~edge: 
t( )) v 

~~::JI not condone any accidental or intentional reporting of unauthentic data by other 
\ ~ .. \\Alpha staff and will immediately report such occurrences to my supervisor, the QA 

~
~0-.!J Officer, the Laboratory Director or corporate leadership. I understand that failure to 
~ V report such occurrences may subject me to immediate discipline, including termination. 

', 2. If a supervisor or other member of the Alpha leadership group requests me to engage in, 
, ) or perform an activity that I feel is compromising data validity or quality, I have the right to 
~~ not comply with the request and appeal this action through Alpha's QA Officer, senior 

leadership or corporate officers, including the President of the company. 

3. I understand that, if my job includes supervisory responsibilities, then I will not instruct, 
request or direct any subordinate to perform any laboratory practice that is unethical or 
improper. Also, I will not discourage, intimidate or inhibit a staff member who may 
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choose to appropriately appeal my supervisory instruction, request or directive that may 
be perceived to be improper, nor retaliate against those who do so. 

('v/ 
D. Agreement Signature: I have read and fully understand all provisions of the Alpha~~-<,.~0, 
Analytical Ethical Conduct and Data Integrity Agreement. I further realize and acknowledg~--·~ ··,-:::_) 
my responsibility as an Alpha staff member to follow these standards. I clearly understand "'-0 
that adherence to these standards is a requirement of continued employment at AI ph~·::.::=;<<~) " 

: ( // -'\ 
\ \/;// :-,: 

Employee Signature /::"" "•., J ' / ... --.,' ';," --<:::::::-
-~- ' "" " 

Printed Name 

(;'"··,~'<> 
~ \ ',, 
<>~' 

Date 

~ 

"' ' ·'"'"-. ',;"-- 'v• '·,,·" ~ ,,) 
;;:-::.; "'-~-.!) 
'f '\ ~-\ \. . 

(;:::~~) 
-- '\ :' ~"""~~"' /j 

Review Requirements <</ \\ --.::> 
The Ethical Conduct and Data Integrity Agreiirrtent mll!:jt be signed at the time of hire (or 
within 2 weeks of a staff member's receipt of thi~~;>olicy). Furthermore, each staff member 
will be required to review and sign this'-~greemeni"~fY year. Such signature is a condition 
of continued employment at Alpha. Faifu~o comply with these requirements will result in 
immediate discharge from Alpha erilploym~11t. This agreement is not an employment 
contract and does not ((0,) '\..~)..; 

<;~·v;/ Jl " "'-,_ /) .__,::.:,.-

~\ 
<:!)~)) 

f;v) ""\ :_/ 
(,."'""' ~ ,..-~~"-·""' . .> ;.-.. ' ""> !( ~ 

((\~ 
;?~ 
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22· Appendix G -Floor Plan Westboro Facility 

Fonn No.: 14-02 

Quality Systems Manual 

Alpha Woods Hole Labs 

FIGURE II 
FLOOR PLAN 

Issue Date: January 13, 2011 
Effective Date: January 20, 2011 

Page 22-1 of 1 

05/30/2006 Page F2 

Alpha Analytical 

R2-0000863



Document No.: CQSM/01 
Issue No: 4 

23 Appendix H- Floor Plan Mansfield Facility 
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24 Appendix 1-Job Titles and Requirements 

TITLE* REQUIRED EDUCATION** 

Technical Manager BS or BA in Chemical, Environmental, or 
{Director) Organic Biological Science; including minimum 24 
Laboratory credit hours in Chemistry. Masters or 

Doctoral degree in one of above disciplines 
may be susbsituted for 1 year of 
experience. 

Technical Manager BS or BA in Chemical, Environmental, or 
(Director) Inorganic Biological Science; including minimum 16 
Laboratory credit hours in Chemistry. Masters or 

Doctoral degree in one of above disciplines 
may be susbsituted for 1 year of 
experience. 

Technical Manager BS or BA in Chemical, Environmental, or 
{Director) Microbiology Biological Science; including minimum 16 
Laboratory credit hours in the Biological Sciences, 

including at least one course having (( 
microbiology as a major component. ~ \ 
Masters or Doctoral degree in oh~t'abo~ 
disciplines may be susbsituted for"'i}''&r of 

experience. rr-~ ~ 
(' ~""-

Quality Assurance Director BS/BA ;, Chomlruy, Bjolo~~"m¥,~1 
or related Science n 

\ 
(P~ 

&~ 
A <' . 

A 

~~·, 
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~/,> 

£'~~ 
~~v 

~~ 
" .. 

· MINIMUM REQUIRED JV!INIMUM REQUIRED SKILLS*** 
ENVIRONMENTAL LAB. 
EXPERIENCE 

Two {2) years with the analysis of 1. Advanced techn~ai$nowiedge1df all analytical methods performed by the lab 
organic analytes in an 2. Advanced tec1~cal instru'tnen(ation/lab systems knowledge 
environmental laboratory 3. Knowledge of safe labo)'}1ory practices, OSHA regs and emergency protocols 

4. Exper~eriG~tha~derstanding of LIMS 
5. Experi~ce with\nethod development and implementation 

~ 
~6~per\ebce ~iloring standards of performance in Quality Control and 
r .) '- ,, I Qua I \SU(aJ}Ce 

\. ) 
Two {2) years with the analysis of · +e-Jlvan'ced technical knowledge of all analytical methods performed by the lab 

'"""'"k '"'M" ;, .~~ 2:--~?anced technical instrumentation/lab systems knowledge 

'""'""m'"~ll•bo~'O 3. Knowledge of safe laboratory practices, OSHA regs and emergency protocols 
4. Experience with and understanding of LIMS 
5. Experience with method development and implementation 

~~~ 
6. Experience monitoring standards of performance in Quality Control and 
Quality Assurance 

Two (2)~ear5,y)Jth the analysis of 1. Advanced technical knowledge of all analytical methods performed by the lab /9 o~~~·~•IVh" ;, '" 2. Advanced technical instrumentation/lab systems knowledge 

gen"tallaboratory 3. Knowledge of safe laboratory practices, OSHA regs and emergency protocols 
4. Experience with and understanding of LIMS 
5. Experience with method development and implementation 
6. Experience monitoring standards of performance in Quality Control and 

> Quality Assurance 

Two (2) years Environmental 1. Advanced technical knowledge of all analytical methods performed by the lab 
Laboratory Experience 2. Knowledgeable in Federal, State and DOD Programs {NELAC, etc.) 

3. Able to develop QA/QC policies and certification requirements 
4. Able to develop training programs for quality procedures 
5. Documented training and/or experience in QA and QA procedures 
6. Knowledge of safe laboratory practices and emergency protocols 

Alpha Analytical 

R2-0000865



Document No.: CQSM/01 
Issue No: 4 

itll.E* 

Laboratory Coordinator 

Quality Systems Specialist 

EH&S Coordinator 

Lab Technician I 

Lab Technician II 

REcttnaeo EoticAnot4** 

-

High School Diploma; Associates or BS/BA 
in Chemistry, Biology or Environmental or 
related Science preferred 

BS/BA Chemistry 

High School or Equivalent 

HS or Equivalent 

HS or Equivalent 

_() 
Lab Technician Ill HS or Equivalent t::_v) '\\, 

. ~(-~-- ·~ 
Lab Technician/Chemist I BS/BA in Chemistry, Biology,.Erivironment~L/ 

,.,, f ........... '\.. 
or related Science '~ \ "-:) 

'""'"'-....._"'-, ') 
' \ ' \ \ 

-;" 1' / -........, ) ' ... / / J 
Lab Technician/Chemist II BS/BA in C~fl'mistry,J!iologf, Environmental 

or related sc\ence \ ) / :---, "-. ·-.... __ -'i 
~ .... ' "'-,_ _.---, ,..,1{- '.,_, •. 

·., '-~ ~,\ ""-. 
·~"-. ~-, v 

A '·'-:"-. ''-,) 
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V~~~ 
/"--1 '~-

NUNiMuM REO,UiRED MINtMUM REQUIRED SldiJ:S•** 
ENVIRONMENTAl lAB 
EXPERIENCE 

-
1 year+ 1. Knowledge of safe laboratorv<EJqctices,§rnd emergency protocols 

2. Proficient in all methods and SO\'dbithln.'their department 
3. Experience with and undefstlmding, f) LIMS _ 
4. Proven ability to meeNAT (tili-~round times) 

p~~~ 
2 years+ 1. General knowi~~ge of l~lloratory methods 

2. Experience·witn-.andunflJrstanding of LIMS 
I~.·,~-~/. 

3. Strong attent10n\to aeta1l 

/ 
A,Stron~ bral/wrltt~n communication and organizational skills 
S:l<~led)e.qf-QA/QC policies and certification requirements 

2 years+ /!' 1. Gen'e.r~l knowledge of lab operations 

'~ 2. Deta9ep knowledge of safe lab practices and emergency protocols 
"3'- Hazardous Waste Management and RCRA Regulation Training 

~ 
'4-.ps)T'Hazardous Materials Regulations Training 

S. OSHA Compliance Training 

~""- 6. Able to develop and deliver new hire and ongoing safety training programs 
0-1 years. 1+ years prel~cred. )

1
) 1. Knowledge of safe laboratory practices 

~ rn>~:Y 2. Able to follow direction and Standard Operating Procedures (SOP's) 
3. Familiarity with standard and reagent preparation 

'\~ .\~;}) 4. Knowledgeable in using volumetric pipettes and glassware 

~<~~~-~- 5. Strong oral/written communication and organizational skills 

~·, '.,_, -,_ 
~-- ,, ..... ..... 

1,4.y~a(s'<) v 1. All skills of lab Technician I 
( \.\ . 2. Trained in majority of technician skills relative to department 

..,__\ . ...._ )/ 
Syears"+ 1. All skills of Lab Technician II 

) 
2. Experienced in training staff 

0-1 years 1. Knowledge of safe laboratory practices 
2. Able to follow direction and Standard Operating Procedures (SOP's) 
3. Familiarity with standard and reagent preparation 
4. Knowledgeable in using volumetric pipettes and glassware 
5. Strong oral/written communication and organizational skills 

2-4 years 1. All skills of Chemist I 
2. Trained in majority of department methods 

Alpha Analytical 
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TITLE* ·REQUIRED EDUCATION** 

. 

Lab Technician/Chemist Ill BS/BA in Chemistry, Biology, Environmental 
or related Science 

Analyst I HS or Equivalent 

Analyst II HS or Equivalent 

Analyst Ill HS or Equivalent 

Analytical Chemist I BS/BA in Chemistry, Biology, Environmental 
or related Science 

Analytical Chemist II BS/BA in Chemistry, Biology, Environmental 
or related Science 

""' 
Analytical Chemist Ill BS/BA in Chemistry, Biology, or ('J/ 

Environmental or related Science0"/ "-\ 

• /C'"~~ ~ 
Data Deliverable Specialist I HS Diplom•, BS/BA~~""/ 

Data Deliverable Specialist HS Dlplom':F~~ pmfurrl'<l 
II 

/-, ~~ _/» 

A. 

~~~~ 
Quality Systems'~ 

Issue Date: January 13, 2011 
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MINIMUM REQUIRED .. MiNIMUM REQUIRED SKiLLS*** 
ENVIRONMENTAL LAB 
EXPERIENCE· 

5 years+ 1. All skills of Chemist II '~ "-.) 

2. "''"''"~' '" ""'"'~ 

- (\' )) 
0-1 years 1. KnowleClge·o(safe.liitloratory practices 

2. Able <o~ollow q~ection and Standard Operating Procedures {SOP's) 

/ ~perie.nc_ed wit!i sample handling, preparation and/or extraction 
2-4 years 

~ 
1. All's~llls of-Analyst I 
2. Exper.i~nced in machine operation, maintenance and troubleshooting 

' )J 
5 years+ 

~ 
'l,)~!ljkiils of Analyst II 

2':'-Experienced in data review and reporting 
3. Experienced in training staff 

Gm~;v~~~~ 1. Knowledge of safe laboratory practices 
2. Able to follow direction and Standard Operating Procedures {SOP's) 

0,~ \/)) 3. Experienced with sample handling, preparation and/or extraction 

2-4ye'E.rs ~ "--"' 1. All skills of Analytical Chemist I 

~~ 
2. Experienced in machine operation, maintenance and troubleshooting 

~ 1. All skills of Analytical Chemist II 
2. Experienced in data review and reporting 

> 3. Experienced in training staff 

0-1 years 1. Introductory knowledge of laboratory methods 
2.Able to follow direction and Standard Operating Procedures {SOP's) 
3. Working knowledge of Adobe Acrobat, Microsoft Workd, Excel 
4. Good writing and typing skills 

2-4 years 1. All skills of Data Deliverable Specialist I 
2. General knowledge of laboratory methods 
3. Understanding of data review/ data reporting process 
4. Experience with and understanding of UMS and electronic data deliverables 

Alpha Analytical 
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11T(£* . ; > ... ~'·':~' : ''REQ.UfREo·mutATiOM*'*"':' ': ~,~,·, ;+-

Data Deliverable Specialist HS Diploma, BS/BA or Associates preferred 
Ill 

Laboratory Intern 2 Semesters of Chemistry, Biology or 
Environmental Science 

Issue Date: January 13, 2011 
Effective Date: January 20, 2011 
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~/> 
<,",~ 

/_;(~~ "" '-/'. /'I "--,"" '-.__/ 

"MlNfMUM'REQUIR:Eb;···:~;,,,:,:r,., ·MiH'fMUNI'Rt0:6iR'£osiOtiS~**-·"·•,, . ": : u' - ,. 

ENVIRONMENTAL LAB 
EXPERIENCE 

5 years+ 1. All skills of Data Deliverable Speclaii&~ "-0 
2. Intermediate/advanced kno11111Jdge o'~b9ratory methods 
3. Able to perform report review"'-~ "-> 
4. Experience with and unde'rst)nditig~LIMS and electronic data deliverables 
5. Able to initiate re-wo{k.~her~'ec!'!ssary 

None; Lab work study experience 1. Knowledge of safe•labdfatory praCtices 
preferred 2. Able to follow fil'ectlon'\a~:St/ndard Operating Procedures 

((\~ . 

KEY . (") ~j/ 

.. ' 

*Internal terms only. Full title would have "Environmental Laboratory" and sp~i~c dep'irt~~preceeding it. 
** Substitutions: Equivalent knowledge may be substituted for a degree in sb~~;3nces. 
*** Not meant to be an exhaustive list of skill requirements. "For (f~i"11St)f.:.s'Rflls consult the "Laboratory Skills" list. Actual Job Duties and 
Responsibilities can be found within job descriptions for each positiqn." \/:/ j) 

""~ ~~~ '"'""-/~;:::;"-> 
I ( '\ \ '\:;, 

,/\I I 'I I.?\" !. 
1"'1 '"""'·-'l t·, "> ~- \ ~---

>..- '" ""''-,, 
. ......_ "- '"--, "-) 

/ "'-, ~ ......__ ....... 

(/""-'\"'- ''--./ 

'·.:).,_ ''-) 
/ ' "' "' ;/'~_-\"'-.) 

1' '' \\ \ •, 

/:__) \"". )) 
tf \'---._j 

/~-<~\\~)) 
(/-"'-"'-~ 

<'- ('' l_ --......:'-
' "'--. "'- \, -..) "\"'. -,~. 

"- '," ".) 
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""- v 
~ ""~ 25 Appendix J. ---Standard Operating Procedures 

WESTBORO 
SOP# Title 

(~ \!::::!J 
9~~ ('t(' 

- " 
'\"" """" 02-02 Separatory Funnel Liquid-Liquid Extraction - EPA 351 OC 

02-03 Organic Extraction Glassware Cleaning & Handling <'.. \"-.., v 

02-04 Soxhlet Extraction- EPA 3540C 0 ~"-J)" 
02-09 Sulfur Cleanup- EPA 3660A l\ \) 
02-10 Oil and Waste Dilution- EPA 3580A -~~~ 
02-12 Microwave Extraction- EPA 3546 I ( \) 
03-01 Volatile Organic Compounds- EPA 624 /~~~"'~-;/ 
03-02 Volatile Organic Compounds- EPA 524.2 <.:~ \\ 
03-03 Volatile OrQanic Compounds- EPA 82608 

""""' 
// 

03-04 Polynuclear Aromatic Hydrocarbons (PAHs) by~SIM- EPA,"-SQ70C (modified) 
03-05 Semivolatile OrQanics by GC/MS - EPA 625 ~" 
03-06 Semivolatile Organics by GC/MS - EPA 8270~3_ \~ 
03-12 TCLP Extraction - Volatile Organics SW7e2f6:'fYtei.bdd 1311 
04-02 EDB & DBCP in Water by Microextf,a9tiq~,BYG~ Chromatography- EPA 504.1 
04-05 Organochlorine Pesticides by Capil!ar¥,¢0LuflJh' GC- EPA 8081 
04-07 Extractable Petroleum Hydrocarbon~ ""'""' 
04-08 Volatile Petroleum Hydrocarbpfls~~ "....) v 

04-09 Organochlorine Pesticides,& i?'CBs hy Capillary Column GC- EPA 608 
04-10 Polychlorinated Biphe(IY,Is~lh Olf.2::::-fiPA 600/4-81-045 
04-12 TPH-Diesel Range Or.9~oics>Maine 4.1.25, EPA 80158 (Modified) 
04-13 TPH- Gasoline RC\ng~,.Organi<rs, Maine 4.2.17, EPA 80158 (Modified} 
04-14 CT-ETPH ('I( """.... ~ • 

04-16 Herbicides byJ~1-$'1A,, 
.. -

04-17 PCBs by C~pillariCol'umn Gas Chromatography- EPA 8082 
04-20 New Jer~~y\Meth6a OQA-QAM-025 Rev. 7 
04-21 New JWrsey ·!=!PR Method I 

I 

05-02 MiGrowa.ve.Assisted Acid Digestion of Aqueous Samples & Extracts- EPA 3015 I 

05-03 A <TCLP,I;:~traction Metals and Semi-Volatile Organics- SW-846 Method 1311 I 

A. ~"'~ v 
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05-05 Hot Block Di estion for A ueous Sam les - EPA 3005A -- ~" v 
05-07 Hot Plate Digestion of Sedim~o_ts, Sludges_and Soils, EPA 3050B @5) -0 
06-01 Metals by Inductively Coupled Plasma- EPA 601 OB , :~, , 

-~ 06-02 Mercury in Liquid Waste by Cold-Vapor Atomic Absorption- EPA 7470A ___ ..(( """"""' 
06-03 Mercury in Soil or Solid Waste by Cold-Vapor AA- EPA 7471A j(~ -, v 
06-04 Metals by Inductively Coupled Plasma- EPA 200.7 A."'-\, '\> 
06-06 Mercury in Water by Automated Cold-Vapor Atomic Absorption - EPA 245.1 ~""- '\) 
06-10 I Metals by Inductively Coupled Plasma-Mass SpectrorneJ!Y- EPA 602Q~"""" )r> 
06-11 I Metals by Inductively Coupled Plasma-Mass Spectrometry- EPA 20o-:-8.; '"'~7 

07-01 I Enterococcus by Multiple Tube Technigue- SM 9230B ___ \\ J] 
07-02 I Fecal Coliform by Membrane Filtration - SM 9222D ( ;-.......:"\ ~/ 
07-03 I Fecal Coliform by Multiple Tube Fermentation- SM 92_21:~ \\ ) ) 
07-04 I Fecal Streptococcu_§ by Multiple Tube Technique- $fVH~230e\~ 
07-05 I Heterotrophic Plate Count- SM 9215B -~~ ) ) 
07-07 I Total Coliform/E.Coli- Presence/Absence (Coli!ert)- SNN)2~3B 
07-08 Total Coliform b Membrane Filtration- SM 9222~- 'V 
07-09 Total Coliform by_Multiple Tube Fermentation ,o/SM~9221 B 
07-10 I pH, Liquid Samples- EPA 9040B, SM 45QP_H·~~---)j") 
07-11 I pH,_Soil & WasteSamples- EPA 9 .. 04507)) ~-
07-12 I Hexavalent Chromium- EPA 71J~6A'>SM\a'5oQ¢r-D 
07-13 I Biological Oxygen Demand- sriJ1,'gzl():s>· ... :Y 
07-14 I Ammonia Nitro_g_en- SM 4500NH32B}!,'t..:::ikhat 10-107-06-1-A 
07-15 I Total Kjeldahl Nitrogen- EPA[$51:1~SM 4500Norg-C, Lachat 10-107-06-2-D 
07-16 I Chemical Oxygen DemanG::r~M_!222'oD 
07-17 I Oil & Grease byn_:ljei<a.lil~~~E}5:tractlon Method & Gravimetry- EPA 1664 
07-18 I Cyanide, Total- EP~<9Q:10B~SM 4500CN-CE 
07-19 I Phenol, Total- ~E?A~4-fo~ 1-;~EPA 9065, SM 510AC 
07-21 I Sulfate, Turbiqjmetric:; Method- EPA 9038, SM 426C, SM 4500S04-E 
07-22 1 Alkalini!yJ,itrato__lli_Method- SM 2320B 
07-23 Determina_ti'<;iq of lhbr anic Anions b lon Chromate raph -EPA 300.0 
07-24 Total OrganiG'Car6on/Dissolved Organic Carbon- EPA 9060, SM5310C 
07-25 I Ch(qria~- -S_M 4500CI-E, EPA 9251 

07-26 ~ IJ/rtfat~f\Jit~ite and Nitrate/Nitrite Nitrogen- EPA 353.2, SM 4500N03-F 
07-27 '\~?1 Solids (Dried@ 103-105°) and TVS- SM 2540B, SM 2540E 

<', '<> /.":> 

Quality Systems'Maqual ) ) 
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07-28 
07-29 
07-30 

07-31 
07-32 
07-33 
07-34 
07-35 
07-36 
07-37 
07-38 
07-39 
07-41 
07-42 
07-43 
07-44 
07-45 
07-46 
07-48 
07-51 
07-52 
07-54 
07-55 
07-56 
07-57 
07-60 
07-61 
07-63 
07-64 
07-65 
07-66 
07-69 
07-70 
07-71 '<'' 
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Total Dissolved Solids- SM 2540C 
Total Suspended Solids- SM 2540D 
Total Sulfide- EPA 376.2, SM 4500S2-AD, EPA 9030B 

MBAS, Anionic Surfactants- EPA 425.1, SM 5540C 
Fluoride, Electrode Method - EPA 340.2, SM 4500F-BC 
Turbidity, Nephelometric Method- EPA 180.1, SM 2130B 
Orthophosphate, Colorimetric Single Reagent Method - SM 4500P-E '" 

~'< ,.J(~ 

0. """ "·~ "' "'- v 

Total Phosphorous, Colorimetric Single Reagent Method- SM 4500P_;:~~ ~"'- Jr-> 
lgnitability- EPA 1010 (/' ~ l (\ 

Reactivity- EPA Chapter 7.3 ~\~)) 
Total Solids (Dried@ 103-105°}- SM 2540G {( ~\ ...__.-

Chlorophyll A- SM 1 0200H /~~\"- j) 
E. Coli - Membrane Filtration // "\:' '-.-./ ,\ 
Chlorophyll A- EPA 446 '\~ )} 
Specific Conductance ('._ """"-/:'/ 
True and Apparent Color, Visual Comparison M'bthQd v 

Acidity, Titration Method (( \~ 
Air Density Monitoring ~'-~r 
Inhibitory Residue Test A (( /~<\-
Determination of Formaldehyde l;>yHpt,_~:':EP_fl/8315A 
Enterococcus - MF "'"" """"----Sulfite, lodometric ~"""" v Ferrous Iron _{( \\ v 

Residual Chlorine ( ( "-"'--/ ' <' ~ 
ORP \"'( ~'.,. 
lgnitability of Solid~J;i:PA,)Q3J)> 
USP Total Orgar:;li((Ca~bQn'eombustion Oxidation Method 
Physiologically_[\'V~i113ble,Cyanide (PAC) 
Total Settles:(oi6'$QIItis SM 2540 F 
Fixed aQd,\fpJati1~1 pol ids in Solid and Semisolid Samples- SM 2540G 
Tannir;{,& Lignif1::/ 
Nitrit~ \\Man4l31 Colorimetric Method 
J(13Tnt;p:,iftertkJuids Test 
T~tal cn'liform, E.Coli & Enterococcus by Quantification Methods (Quanti Tray} 

A ""'"' ~> Quality Systems'~ Alpha Analytical 
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07-72 
07-73 
08-02 
08-04 
08-06 

Odor, Threshold Odor Test 
Dissolved OxyQen 
Balance Calibration Check 
KD Tube Calibration Verification 
Thermometer Calibration 
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' 
_}( 

plr'< 
08-08 Analytical Guidelines for Method Validation A.-,"""' 
08-10 lnorganics Glassware Cleaning_ and HandlinQ ~~~ 
08-11 Water Quality Monitoring .... ,''~ )r> 
08-18 Reagent, Solvent and Standard Control ((--./A~ 

10-02 Customer Service --\\ ).) 
10-03 Quote/Contract Procedure (!~'\~ 
10-04 Data Validation Package Generation 

\. 
/~\\ ) ) 

10-05 Project Communication Form Generation // ~\'~ 
13-02 Accounts Payable Invoice Processing "-,\... ) . 

. ) 
14-01 Waste Management and Disposal 

'" "'"-.., / . ,j~ 
18-01 Nitroaromatics and Nitramines by HPLC, EPA 83~,0A,B 'V 
18-03 Perchlorate by IC/MS/MS (~~ 

MANSFIELD ~~ 
SOP# Title In'> J f / • 

Chemistry -~ \' / )) ~ ~ \ \.~ 

M-001 Inductively Coupled Plasma- Ma&'s,Stie9tr:Ometry by Method 6020 
M-005 Mercury Determination by Cold,Vaptl} .. A)\S 245.1, 7 4 70A 
M-006 Mercury Determination by CoJa'\78:f!lp.r'S'SA, 7 4 71 B 
M-008 Acid Volatile Sulfides and. S,fm~ltan~dusly Extracted Metals in Sediments 
M-011 Hydride Generation ICP<:;M$,_ "-.:..? 

M-013 
Mercury in Aqueous s·amples:py Cold Vapor Atomic Fluorescence Technique, 
1631 E/245.7/7474/;<~, "'<::'/ 

M-014 
Mercury in Tissu'~ ~,nd'SBil Samples by Cold Vapor Atomic Fluorescence 
Technique, H;)3j-E/245.7/7474/7471A 

M-015 
·-; .... - \ v· 

Methylmerdu.ry in\T,issue and Sediment Samples by HPLC CVAF 

MP-001 Metal~:rSnlf/Se!iim'~nt Digestion -ICP Method 3050:1T 
Microwave Assisted Acid Digestion of Sediments, Soils, Tissues and Waters, 

MP-003 3CJ54::teb15A/ I' ,- ., __.. 

MP-004 /".. '- ., 9\cid Dig!=)stion of Aqueous Samples for Metals Analysis, 301 OA/3020A 
.......... '..... '-....':-....._ . ""' ', " ""? 

Quality Systems'~Q,~I.]} 
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MP-006 
MP-007 
0-004 
0-006 
0-007 
0-011 
0-012 

0-015 
0-016 

OP-001 
OP-003 
OP-006 
OP-007 
OP-010 
OP-014 
OP-015 
OP-016 
OP-019 
OP-020 
W-001 
W-002 
W-003 
W-004 
W-006 
W-007 
W-009 
W-024 
W-028 
W-029 
W-032 
W-033 
G-002 
G-003 (', 
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Seawater Extraction Procedure for Trace Metals 
Toxicity Characteristic Leaching Procedure, SW-846 Method 1311 
Volatile Organic Compounds by GC/MS, Method 82608 and 624 
Method 8270C- Semivolatile Organic Compounds by GC/MS 
Analysis of PAH by GC/MS-SIM 
Method 8081 B-Organochlorine Pesticides by GC-ECD 
Method 8082-PCBs as Aroclors or Congeners by GC-ECD 

£ 

~f( 
j~ 

""- "'\. "'"' ~ Determination of PCB Homologs, Individual Congeners, and Pesticid~s.By~S 
-SIM fP ~ '-...j 

1 ,4-Dioxane by GC/MS-SIM with Isotope Dilution Modification \\_ )) 
Extraction of Liquid Samples by Separatory Funnel- Method 35:(0S.~ ~ 
Tissue Preparation and Homogenization /~ \\ \I 

,. J 

Gel Permeation Chromatography (GPC) // ~\~ 
Sulfur Cleanup with Copper- Method 36608 "\"' )\ 
Sulfuric Acid Cleanup - Method 3665A .... "'"' // Silica Fractionation Cleanup by HPLC 

"'"" 
v 

Percent LiRid Determination !(~"' 
Microscale Solvent Extraction (MSE) \\ ),-> 
Soxhlet Extraction EPA 3540C fl'"))~ 
Soxhlet Extraction of PUF Cartridge~ \\ij } ) 
Percent Solids Determination "'"'-- "-.. "'--~ 
Specific Conductance, Method ~SM25:1 DB.) 
pH in Water /~\v 
pH in Soil and Waste .r? \\ .. jj 
Total Suspended Sollch;;,{'t$8) :::Non-filterable Residue 
Turbidity, Method 18~1~ """. 
Alkalinity, Methodt.2-B2f)l3"'~ · 
Hexavalent Chrori1iwm:'Sfv1 3500Cr-D/ 7196A 
Total Organi¢:'G~rl;)'c:}n,jn Soil, Sediment and Water 
Particle Siz~\Analy'~is· 
Particl}l}:ites 'iJtAi~Method PM-1 0 
Volatili;!--..Soli~~ in Solid and Semisolid Samples 
L,~oor-qtol:v:.Giassware Cleaning 
<e~lanc~:Calibration and Maintenance 

_r-, ~~~ 
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G-004 
G-006 
G-008 
A-001 
A-002 

Gravimetric Testing of Pipettes 
Hazardous Waste & Sample Disposal 
Reagent, Solvent and Standard Control 
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Determination of VOCs in Ambient Air GC/MS- Method T0-15 
Analysis of Air Samples for Helium via GC/TCD 

~_{( 
A~-~ 

A-003 APH A""--"' 
A-004 Air PIANO Volatiles 

A ""--""--~ 
A-005 Dissolved Gases ""-....--.,... ................ )f) 

A-007 Can Cleaning /( /~--:::./ 
A-008 Fixed Gases new system \\ \I 

}I 

A-009 T0-11A (/ ;-..,_'--..:::_:./ 
·' "'\ 

MANSFIELD /-~ 1\ )l 
/ \ ' _/I 

Forensics SOP # SOP Title //~\"'3 
0-003 Total Petroleum Hydrocarbons and Saturated Hydroe?r,pons B.YJ GC-FID 

0-008 
Analysis of Parent and Alkylated PAH by Selected Heter~~c Compounds by 
GC/MS-SIM "-.. "- ./ ,:.,_ 

0-018 OrQanic Lead by GC/MS SIM ;;-'-. ~~'-. 
0-019 PIANO Volatilles by GC/MS \\ )l,) 
0-020 Ethanol in Oil by GC/MS //-;)~ 
0-021 Whole Oil Analysis by GC/MS an.d'RIO \ \ij } ) 
0-022 Density Determination of Oils \.,"'-_ ~ ~-:/ ' ·' "- . 

OP-009 Alumina Column Cleanup of Org;ao'ic~Extr~cts 
OP-013 Shaker Table Extraction ((~\'\) 
OP-017 Gravimetric Determination() \\ 

\. 

)/ 
OP-018 Tissue Extraction 

'- ''1 

!.'-'-."' ·'-. \ ~ 
OP-021 Organic Waste Dilutioh~"- '-,~ 

t ·> ~::>~ "-~~ ~) v 

CORPORATE /<~~~~'- ··<:; SOP# Title 
01-01 Sample Re6~ipt &,'l,..ogin 
01-02 Sampi?:Cttstoqy .. ;ihd Tracking 
01-03 Bottle icDrder}?reparation 
05-06 $P.LP}:xtra6tlon lnorganics and Semivolatile Organics, EPA 1312 
08-01 <·,, _ <P9curn'.¢Dt Control 

"- '-.. - "'~ 
'- ' ' . ..._ 

/',_ .;_"~.,. ~~) 
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08-03 · Manual Integration 
08-05 MDL LOD LOQ 
08-07 Control Limit Generation 
08-09 Corrective and Preventative Actions 
08-12 Demonstration of Capability (DOC) Generation 

/ 

~(( 

A{0 
08-13 Internal Audit Procedure A."\\.__ 
08-14 Data Review- OrQanics 

" '\. '\. ";:; 
08-15 Calculating Measurement Uncertainty ~ "'-"'- )r> 
08-16 Annual Management Review (("""~ 
08-17 Sample Compositing Procedure -~ \" )) 
08-19 Nonconformance Planning/Procedures /i~ "'\ '-...:::;./ 
09-01 Report Generation and Approval /~\\ \l 

!I 
09-02 Organics Data Deliverable Package Review // "'\~ 
10-01 Customer Inquiry and Complaint Procedures ~"'- ) ) 
11-01 Computer System Backup/Control ,-,__ '\."// 
11-02 Computer and Network Security """" "' 

v 
11-03 Software Validation and Control f~'-
13-01 Purchasing Procedure \\_ )r> 
15-01 Training ProQram In>"~ 

A """'- \ \,.;/ ),l 

~~ 

~~0 
,-~~ 
0~ 

~\~f) 
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State of New Jersey 
Department of Environmental Protection 

Certifies That 

}lccutest £a6oratories 
Laboratory Certification I D # 12129 

is hereby approved as a 
N'ationally Accredited Environrnental Laboratory 

to perform the analyses as indicated on the Annual Certified Parameter List 
which must accompany this certificate to be valid 

having duly met the requirements of the 
Regulations Governing The Certification Of 

Laboratories A_nd Environmental Measurem.ents N.J.A.C. 7:18 et~ seq. 

.; ;i,.Ec:..• . 
.:~ti;/ ~" 
. ,: ·.'.~;t~•.v ·0.. •; 

and · 
having been found ~/compliant with the standards approved by the 

Th_e I\IELAC Institute 

Expiration Date June 30,2011 
•' ·~·, .:1\'J.· 

t; ~~:: 
. ·..;,~. ~/ ·. ; ~ / . ' 
..,,,f.) ' ' A'\ 
., ·ft{cttiifit.>ji<~~:' 

NJDEP is a NELAP Recognized Accreditation Body 

J~eph F. Aiello, Chief 
Office of Quality Assurance 

~~~--~:ICI:~·--..:·~~·~·~o;;;;;;;;;;;;;;;;;== .. 

This certificate is to be conspicuously displayed at the laboratory with the annual certified parameter list in a location on the premises visible to the public. 
Consumers are urged to verify the laboratory's current accreditation status with the State of NJ, NELAP. 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 1:i129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: CAP03 -Atmospheric Organic Parameters 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ CAP03.00180 AE GCIMS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00184 AE GCIMS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00190 AE GCIMS, Canisters [EPAT0-15] 

Certified Yes NI CAP03.00195 AE GC.'MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00200 AE GC!MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00205 AE GCIMS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00215 AE GC'IMS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.0022S AE GCIMS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00230 AE GC'MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.0023S AE GC/MS, Canisters [EPA TO-I 5] 

Certified Yes NJ CAP03.00240 AE GCIMS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00245 AE GCIMS, Canisters IEPA T0-15] 

Certified Yes NJ CAP03.00250 AE GCIMS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00255 AE GCtMS, Canisters I:EPA T0-15] 

Certified Yes . NJ CAP03.00260 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00265 AE GC/MS, Canisters fEPAT0-15] 

Certified Yes NJ CAP03.00270 AE G<;:IMS, Canisters [EPA T0-15] 

Certified Yes NJ. CAP03.00275 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00280 AE GCIMS, Canisters fEPA T0-15] 

Certified Yes NJ CAP03.0028S AE GC/MS, Canisters IEPA T0-15] 

Certified Yes NJ CAP03.00290 AE GCIMS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00295 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00300 AB GCIMS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00305 AE GC'MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00310 AE GCIMS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00315 AE GC!MS, Canisters J:EPA T0-15] 

Certified Yes NJ CAP03.00320 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00325 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00330. AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00335 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00340 AE GC/MS, Canisters [EPA T0-15] 

KEY: AE"' Air and Emissions, BT =Biological Tissues, DW"' Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 0212.4;2011 until 06/30/2011 

~~ 

/~ ~~ 
. 'f' 11·0"" 

Parameter Description 

Acetaldehyde 

Acetone 

Acetophenone 

Acrolein 

Acrylamide 

Acrylic acid 

Allyl chloride 

Benzene 

Benzyl chloride 

Propiolactone (beta-) 

Bis (2-chloroethyl) ether 

Bis (chloromethyl) ether 

Bromodichloromethane 

Bromoform 

Bromomethane 

Butadiene (1 ,3-) 

Carbon disulfide 

Carbon tetrachloride 

Carbon oxysulfide (Carbonyl sulfide) 

Catechol 

Butadiene (2-chloro-1,3·) 

Chloroacetic acid 

Chlorobenzene 

Chloroethane 

Chlorofonn 

Chloromethane 

Chloromethyl methyl ether 

Chlorotoluene (2-) 

CresolsfCresylic acid 

Cyclohexane 

Diazomethane 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAl\riETER LIST AND CURRENT STATUS 

Effective u of ·02124/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: CAP03 - Atmospheric Organic Parameters 

Eligible to 
Report 

Status NJData State Code Matrix Techniq11.e Description Approved Method 

Certified Yes NJ CAP03.00342 AE OC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CA'P03.00345 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00350 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00355 AE G'CIMS, Canisters [EPA 1_'0-15) 

Certified Yes NJ CAP03.00360 AE GCIMS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00365 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00368. AE GC.'MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00370 AE OC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00375 AE GC/MS, <;:aoisters [EPAT0-15] 

Certified Yes NJ CAP03.00380 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00384 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00385 ·AE GC'/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00390 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00395 AE GCIMS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00400 AE OC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00401 AE GC'.IMS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00405 AE OCIMS, Canisters [EPAT0-15] 

Certified Yes NJ. CAP03.00410 AE OC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.004L5 AE . GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00425 AE GC/MS, Canisters [EPAT0-15] 
Certified Yes NJ CAP03.00430 AE .OC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00440 AE GC'1MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00445 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00450 AE GC.'MS, Canisters [EPAT0-15] 
Certified Yes NJ CAP03.00451 AE GC/MS, Canisters (EPA T0-15] 

Certified Yes NJ CAP03.00452 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00455 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00460 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00465 AE GC!MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00470 AE GC'fMS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00480 AE GC.'M:S, Canistem [EPAT0-15] 

Certified Yes NJ CAP03.00485 AE GCIMS, Canisters [EPAT0-15] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =·Non-Potable Water, SCM= Solid and Chemical Materials 

--Annual Certified Parameters List- Effective as of 02/24.'20 I 1 until 06130i20 11 

~
~rJJ:n... 

~l· 
~-~~. !.t~_,m"-' 

f1 0 a\ 

Parameter Description 

Dibromochloromethane 

Dibron'l.o-3-chloropropane (1,2-) 

Dibromoethane(1,2-) (EDB) 

Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 

Dichlorobenzene (1,4-) 

Dichlorodifluoromethane 

Dichloroethane (1,1-) 

Dichloroethane ( 1,2-) 

Dichloroethene (1, 1-) 

. Dich1oroethene ( cis-1 ,2-) 
Dichloroethene (trans-},2-) 

Dichlorofluoromethane 

Dichloropropane (1,2-) 

Dichloropropene ( cis-1 ,3-) 

Dichloropropene (tmns-1,3-) 

Dichlorotetrafluoroethane ( 1,2-) 

Diethy I sulfate 

Dimethyl sulfate 

Dimethylcarbamoyl chloride 

Dimethyl fonnamido (N, N-) 

Dioxane (1,4-) 

Epichlorohydrin 

Epoxybutane (l ,2-) 

Ethanol 

Ethyl acetate 
Ethyl aczylate 

Ethyl carbamate (Urethane) 

Ethylbenzene 

Ethylene Oxide 

Ethyltoluene (4-) 
Formaldehyde 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06130/2011 

Laboratory Name: ACCUTEST LABORATORlES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: CAP03 -Atmospheric Organic Parameters 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved l\fethod 

Certified Yes NJ CAP03.00490 AB GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00495 AE GCIMS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00498 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00500 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00505 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.005l0 AE GC/MS, Canisters [EPATQ-15] 

Certified Yes NJ CAP03.00511 AE GC/MS, Canisters [BPA.T0-15] 

Certified Yes NJ CAP03.00S1S AE GCIMS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00520 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00525 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00530 AE GC!MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00535 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00540 AE GC/MS, Canisters [EPA TO-IS] 

Certified Yes NJ CAP03.00545 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00550 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.005SS AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.0056S AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00567 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00570 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00575 AE GCIMS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00580 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00585 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00590 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.0059S AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00600 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00605 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00612 AE GC!MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00615 AE GC/MS, Canisters· [EPAT0-15] 

Certified Yes NJ CAP03.0fl620 AE GCIMS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.0062S AE GC!MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00630 AB GCIMS, Canisters [EPA TO-li] 

Certified Yes NJ CAP03.00635 AE GC!MS, Canisters [EPA T0-15] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 0224,2011 until 06/30/2011 

Parameter Description 

Hexachlorobutadiene (I ,3-) 

Hexachloroethane 

Hexanone (2-) 

Heptane(n-) 

Hexane(n-) 

Isophorone 

Isopropanol 

Isopropylbenzene 

Methyl alcohol (Methanol) 

Methyl ethyl ketone 
Methyl iodide 

Methyl isobutyl ketone (MffiK) 

Methyl isocyanate 

Methyl methacrylate 

Methyl tert-butyl ether 

Methylene chloride (Dichloromcthane) 

Mcthylphenol (i·) 
Naphthalene 

Nitrobenzene 

Nitropropane (2-) 

N-Nitrosodimethylanrine 

N-Nitrosomm:pholine 

N-Nitroso-N-mcthylurea 

Phenol 

Phosgene 

Propionaldehyde 

Propylene 

Propylene oxide 

Propune sultone (1,3-) 

Styrene 
Styrene oxide 

Trichlorobenzene {I ,2,4-) 
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New Jersey Department of Environmental Protection 

· National Environmental Laboratory A~creditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until ~/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLI)GB 
Dayton, NJ 08810 

Category: CAP03 -Atmospheric organic Parameters 

Eligible to 
Report 

Status NJ.Data State Code Matrix Tec4nique Description Approved Method Parameter Description 

Certified Yes NJ CAP03 .00640 AE GC/MS, Canisters [EPA T0-15] Trimethy1benzene (I ,3,5-) 

Certified Yes NJ CAP03.00645 AE GC/MS, Canisters [EPAT0-15] Trimethylbenzene {1,2,4-) 

Certified Yes NJ CAP03.00650 AE GC''MS, Canisters [EPA T0-15] Trimethylpentane (2,2,4-} 

Certified Yes NJ CAP03.00652 AE GCIMS, Canisters [EPA T0-15] Tert-buty1 alcohol 

Certified Yes NJ CAP03.006SS AE GC MS, Canisters [EPAT0-15] Tetrnchloroethane (1 ,1 ,2;1-) 

Certified Yes NJ CAP03 .00660 AE GC'MS, Canisters [EPAT0-15] Tetrnchloroethene 

Certified Yes NJ CAP03.00662 AE GC/MS, Canisters [EPAT0-15] Tetrahydrofuran 

Certified Yes NJ CAP03.00665 AE GC/MS, Canisters [EPAT0-15] Toluene 

Certified Yes NJ CAP03.00670 AE GCtMS, Canisters [EPAT0-15] Trichloroethane (1,1,1-) 

Certified Yes NJ CAP03,00675 AE GC/MS, Canisters [EPAT0-15] Trichloroethane (1,1,2-:) 

Certified Yes NJ CAP03.00680 AE GC:MS, Canisters [EPAT0-15] Trichlorocthene 

Certified Yes NJ CAP03.00684 AE GC/MS, Canisters [EPAT0-15] Trichlorofluoromethane 

Certified Yes NJ CAP03.00685 AE GCIMS, Canisters [EPA T0-15] Trichloro (1,1,2-) trifluoroetbane (1,2,2-) 

Certified Yes NJ CAP03.00695 AE GC/MS, Canisters [EPAT0-15] Trifluoromethane 

Certified Yes NJ CAP03.00700 AE GC/MS, Canisters [EPAT0-15] Vinyl acetate 

Certified Yes NJ CAP03.00705 AE GC'IMS, Canisters [EPA T0-15] Vinyl bromide 

Certified Yes NJ CAP03.00710 AE GCIMS, Canisters [EPAT0-15] Vinyl chloride 

Certified Yes NJ CAP03.007l5 AE GC/MS, Canisters [EPATO-i5] Xylene(m-) 

Certified Yes NJ CAP03.00720 AE GC.'MS, Canisters [EPAT0-15] Xylene(o-) 

Certified Yes NJ CAP03.00725 AE GC!MS, Canisters [EPATO-H] Xylene(p:) 

Certified Yes NJ CAP03.00730 AE GC/MS, Canisters [EPAT0-15] Xy~enes (total) 

Certified Yes NJ CAP03.02450 AE GC, FID and/or BCD, Czyogenic [EPAT0-3] Benzene 
Preconcentrntion 

Certified Yes NJ CAP03.02482 AE GC, FID and/or ECD, Cryogenic [EPA T0-3] Ethylbenzene 
Preconcentrntion 

Certified Yes NJ CAP03.02483 AE GC, FID andior ECD, Cryogenic [EPAT0-3] Isopropylbenzene 
Preconcentrntion 

Certified Yes NJ CAP03.02485 AE GC, FID and/or ECD, Cryogenic [EPAT0-3]. Methane 
Preconcentrntion 

Certified Yes NJ CAP03.02486 AE GC, FID and/or BCD, Czyogenic [EPA T0-3] Methyl tert-butyl ether 
Preconcentrntiop 

Certified Yes NJ CAP03.02488 AE GC, FID and/or ECD, Czyogenic [EPA T0-3] Tcrt-butyl alcohol 
Preconcentmtion 

KEY: AE =Air and EmissiollS, BT = Biological Tissue~, DW = Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

- Annual Certified Parameters Ust- Effective as of 02/24/2011 until 06/30/20 I I Page4of41 
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New Jersey Department of Environmental Protection 

National" Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT 130 
BLDGB 
Dayton, NJ 08810 

Category: CAP03 - Atmospheric Organic Parameters 

Eligible to 
Report 

Status NJData State Code Matrix Technique De1cription Approved Method 

Certified Yes NJ CAP03.02489 AE GC, FID and/or ECD, Cryogenic [EPA T0-3] 
Preconcentration 

Certified Yes NJ CAP03.02515 AE GC, FID and/or ECD, Cryogenic [EPA T0-3] 
Preconcentration -

Applied No NJ CAP03.06850 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06852 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06854 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06856 AE GC'MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06858 AE GC.'MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06860 AE GC/Ms, Canisters [OTHER NJDEP-LLT0-15-3,'2007] 

Applied No NJ CAP03.06862 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06864 AE GC'IMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06866 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06868 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-312007] 

Applied No NJ CAP03.06870 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3.12007] 

Applied No NJ CAP03.06872 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03:06874 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-312007] 

Applied No NJ CAP03.06876 AE GC'MS, Canisters [OTHERNJDEP-LLT0-15-312007] 

Applied No NJ CAP03.06878 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-312007] 

Applied No NJ CAP03.06880 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3!2007] 

Applied No NJ CAP03.06882 AE GC/MS, Canisters [OTHER NJDEP-LL T0-15-3/2007] 

Applied No NJ CAP03.06884 AE GCIMS, Canisters [OTHERNJDEP-LLT0-15-3!2007] 

Applied No NJ CAP03.06886 AE GC/MS, Canisters [OTHERNJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06888 AE GC/MS, Canisters [OTHERNJDEP-LLT0-15-3/2007] 

Applied. No NJ CAP03.06890 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06892 AE GC'MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06894 AE GC.'MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06896 AE GCIMS, Canisters [OTHER NIDEP-LLT0-15-312007] 

Applied No NJ CAP03.06898 AE GC'/MS, Canisters [OTHER NJDEP-LLT0-15-3.'2007] 

Applied No NJ CAP03.06900 AE GCIMS, Canisters [OTHER NIDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06902 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06904 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

--Annual Certified Parameters List-- Effective as of 02/24/2011 until 06i30.'20ll 

Parameter Description 

Toluene 

Xylenes (total) 

Acetone 
Allyl chloride 
Benzene 
Bromodichlorometbane 
Bromoform 
Bromomethane 
Butadiene ( 1,3-) 
Ca!bon disulfide 
Carbon tetrachloride 
Cblorobenzena 
Chloroethane 
Chloroform 
Chloromethane 

. Chlorotoluene(2-) 
Cyclolwxane 
Dibromocbloromethane 
Dibromoethane (1,2-) (EDB) 
Dichlorobenzene (1,2-) 
Dichlorobenzene (1 ,3-) 

Dichlorobenzene (1,4-) 

Dicblorodifluoromethane 
Dicbloroethane (1,1-) 
Dichloroethane (1 ,2-) 

Dicbloroethene {1,1-) 
Dicbloroethene ( cis-1 ,2-) 
D1chloroethene (trans-1,2-) 
Dichloropropane (1,2-) 

Dicbloropropene ( cis-1,3-) 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of Ol/2412011 until 06130/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: CAP03 -Atmospheric Organic Parameters 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved l\Ietl!od 

Applied No NJ CAP03.06906 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06908 AE GC/MS, Canisters [OTHER NJDEP-LLTO-' 15-3.'2007] 

Applied No NJ CAP03.06910 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 
Applied No NJ CAP03.06912 AE GC.IMS, Canisters [OTHER NJDEP-LL'f9-15-3/2007] 
Applied No NJ CAP03.06914 AE GC/MS, Canisters [OTHER NJDEP-LLTO-15-3/2007] 

Applied No NJ CAP03.06916 AE GC1MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06918 AE GC'MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06920 AE GC'!MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06922 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03._Q6924 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06926 AE GC!MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 
Applied No NJ CAP03.06928 AE GC'IMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 
Applied No NJ CAP03.06930 AE GCIMS, Canisters [OTHERNJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06932 AE GCIMS, Canisters [OTHERNJDEP-LLT0-15-3/2007] 
Applied No NJ CAP03.06934 AE GC/MS, Canisters [OTHERNJDEP-LLT0-15-3!2007] 

Applied No NJ CAP03.06936 AE GC/MS, Canisters [OTHERNJDEP-LLT0-15-3/2007] 
Applied No NJ CAP03.06938 AE GC/MS, Canisters [OTHERNJDEP-LLT0-15-3/20071 
Applied No NJ CAP03.06940 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06942 AE GC'MS, Canisters [OTHER NJDEP-LLT0-15-3,"2007] 

Applied No· NJ CAP03.06944 AE GC'MS, Canisters [OTHER NJDEP-LLTO·lS-3/2007] 
Applied No NJ CAP03.06946 AE GC'/MS, Canisters [OTHER NJDEP-LL T0-15-3/2007] 
Applied No NJ CAP03.06948 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 
Applied No N~ CAP03.06950 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 
Applied No NJ CAP03.06952 AE GCIMS, Canisters [0Tif\3R. NJDEP-LLT0-1 5-3/2007] 
Applied No NJ CAP03.06954 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 
Applied No NJ C'AP03.06956 AE GCIMS, Canisters [OTIIER.NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06958 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3!2007] 
Applied No NJ CAP03.06960 AE GC.'MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 

Applied No NJ CAP03.06962 AE GC/MS, Canisters [OTHERNJDEP-LLT0-15-3/2007] 
Applied No NJ CAP03.06964 AE GC.'MS, Canisters [OTHER NJDEP-LLT0-15-3/2007] 
Applied No NJ CAP03.06966 AE GCIMS, Canisters [OTHER NJDEP-LLT0-1 S-3/2007] 

Applied No NJ CAP03.06968 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3.'2007] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW = Non-~otable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List~ Effective as of 02/24/2011 until 06/30/2011 

(~~ 
'Pk_Uv 
~ 

Parameter Description· 

Dichloropropene (trans-1,3-) 
Dichlorotetrafluoroethane (1 ,2-) 
Dioxane (1,4-) 
Ethanol 
Ethylbenzene 
Ethy1toluene ( 4~) 
Heptane (n-) 
Hexachlorobutadicne (1,3-) 
Hexane(n-) 
Isopropanol 
Methylene chloride (Dichloromethane) 
Methyl ethyl ketone 
Methyl isobutyl ketone (MIBK) 
Methyl methacrylate 
Methyl tert-butyl ether 

Styrene 
Tert-butyl alcohol 
Tetrachloroethane {1, 1,2,2-) 
Tetracbloroeilicne 
Tetrahydrofur.m 
Toluene 
Trichlorobenzene (1,2,4-) 
Trichloroethane (i,l,l-) 
Trichloroethane ( 1,1 ,2-) 
Trichloroethene 
Trichlorofluoromethane 
Trichloro (1, 1,2-) trifluoroethane (1,2,2-) 
Trimethylbenzene (1,2,4-) 
Trimeth.ylbenzene (1 ,3,5-} 
Trimethylpentane (2,2,~-) 
Vinyl bromide 
Vinyl chloride 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNVAL CERTIF1ED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: CAP03 -Atmospheric Organic Parameters 

Eligible to 

Status 

Applied 

Applied 

Report 
NJ Data State Code 

No 

No 

NJ 

NJ 

CAP03.06970 

CAP03.06972 

Category: SDWOl- Microbiological Parameters 

Eligible to 
Report 

Matrhi: 

AE 
AE 

Status NJ Data State Code Matrix 

Certified Yes NJ SDWOl.OSOOO DW 

Certified Yes NJ SDWOl.l4000 DW 

Category: SDW02 - Inorganic Parameters Including Na + Ca 

Eligible to 
Report 

Status NJData State Code Matrix 

Certified Yes J:-IJ SDW02.01000 DW 

Certified Yes NJ SDW02.02000 DW 

Certified Yes NJ SDW02.09000 ow 
Certified Yes NJ SDW02.14000 DW 

Certified Yes NJ SDW02.15200 DW 

Certified Yes NJ SDW02.19000 DW 

Certified Yes NJ SDW02.20000 DW 

Certified Yes NJ SDW02.24000 DW 

Certified Yes NJ SDW02.27000 DW 

Certified Yes NJ SDW02.27200 ow 
Certified Yes NJ SDW02.27300 DW 

Certified Yes NJ SDW02.27400 DW 

Certified Yes NJ SDW02.29000 DW 

Certified Yes NJ SDW02.293l0 DW 

Certified Yes NJ SDW02.31000 DW 

Certified Yes NJ SDW02.31120 DW 

Certified Yes NJ SDW02.32000 DW 

Technique Description 

GC/MS, Canisters 

GC/MS, Canisters 

Technique Description 

ONPG-MUG (Autoanalysis Colilert System) 
(P-A) 
Pour Plate 

Technique Description 

Nephelometiic 
Automated Cadmium Reduction 

Spectrophotometric 

Ion Chromatography 

Spectrophotometric, Distill, Semi Automated 

Ion Chromatography 

ICP 
Gravimetric At 180 

ICP 

Ca as Carbonate 
Hardness By Calculation 

Titrimetric, EDTA 

Electrometric Titration 

Automated Phenate 

Ion Chromatography 
Ion Chromatography 

Platinum-Cobalt 

Approved Method 

[OTHERNJDEP-LLT0-15-3:2007} 

[OTHER NJDEP-LLT0-15-3/2007} 

Approved Method 

[SM9223B} 

[SM9215 B] 

Approved Method 

[EPA 180.1] 

[EPA353.2] 

(SM 4500-N02 BJ 

(EPA300.0] 

(EPA335.4] 

(EPA 300.0] 

(EPA200.7] 

[SM2540C] 

(EPA200.7} 

(EPA200.7} 

[EPA200.7] 

(SM 2340 C] 
[SM2320B] 

[SM 4500-NID G] 

[EPA300.0] 

[EPA314.0] 

[SM2120B] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List--- Effective as of 02/2412011 until 06/30,'2011 

Parameter Description 

Xylene(m-+p-) 

Xylene{o-) 

Parameter Description 

Total coliform I E. coli 

Heterotrophic bacteria 

Parameter Description 

Thrbidity 

Nitrate 

Nitrite 

Fluoride 

Cyanide 

Sulfate 

Sodium 

Total dissolved solids (TDS) 

Calcium 

Calcium-hardness 

Total hardness 

Total hardness 

Alkalinity 

Ammonia 

Chloride 

Perchlomte 

Color 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditatio~ Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02124/2011 until 06130/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT 130 
BLDGB 
Dayton, NJ 08810 

Category: SDW02 - Inorganic Parameters Including Na + Ca 

EUgibleto 
Report 

Status NJData State Code Matrix 

Certified Yes NJ SDW02.33000 DW 

Certified Yes NJ SDW02.34000 DW 

Certified Yes NJ SDW02.35000 DW 

Certified Yes NJ SDW02.36100 DW 

Certified Yes NJ SDW02.36400 DW 

Certified Yes NJ SDW02.37000 DW 

Certified Yes NJ SDW02.39600 DW 

Certified Yes NJ SDW02.40000 DW 

Categocy: SDW03- Analyze-Immediately Inorganic Parameter 

Eligible to 

Status 

Certified 

Certified 
Certified 

Report 
NJData 

Yes 
Yes 

Yes 
Certified Yes 

State 

NJ 
NJ 
NJ 
NJ 

C(l{,le 

SDW03.00002 
SDW03.02000 
SDW03.08000 
SDW03.09000 

Category: SDW04- Inorganic Parameters, Metals 

Eligible to 
Report 

Status NJData State Code 

Certified Yes NJ SDW04.03000 

Certified · Yes NJ SDW04.03100 

Certified Yes NJ S~W04.07000 

Certified Yes NJ SDW04.12000 

Certified Yes NJ SDW04.16000 

Certified Yes NJ SDW04.17000 
Certified Yes NJ SDW04.20000 

Certified Yes NJ SDW04.21QOO 

Certified Yes NJ SDW04.24000 

Matrix 

DW 

DW 
DW 
DW 

Matrix 

DW 

DW 

DW 

DW 
DW 
DW 
DW 

DW 
DW 

Technique Description 

Methylene Blue 
Consistent Series 
Conductance 

Molybdosilicate 
ICP 

Colorimetric 
High Temp. Combustion 
Pyrolysis, Titrimetric 

Technique Description 

All Categories Sample Handling Procedures 
DPD, Ferrous Titrimetric 
Electrometric 

Thermometric 

Technique Description 

ICP 
ICPIMS 

ICPIMS 

ICPIMS 
ICP 
ICP/MS 
ICP 
ICP/MS 

ICP 

Approved Method 

[SM5540CJ 
[SM2150B] 
[SM25IOB] 
[SM 4500-Si D (IS/19th ed)] 
[EPA200.7] 

[SM 4500-l' E] 
[SM5310 B] 
[SM5320B] 

Approved Method 

[OTHER NJAC 7:18-6 & 9] 
[SM 4500-Cl F] 
[SM 4500~H B] 
[SM2550B] 

Approved Method 

[EPA200.7] 
[EPA200.8] 

[EPA200.8] 

[EPA200.8] 
[EPA200.7] 
[EPA200.8] 
[EPA200.7] 

[EPA200.8] 
[EPA200.7] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

---Annual Certified Parameters List--- Effective as of 02.'24/2011 until 06/3012011 

. Parameter Description 

Foaming agents 
Odor 

Conductivity 
Silica 
Silica 

Orthophosphate 
Total organic catbon (TOC) 

Total organic halides (TOX) 

Parameter Description 

PWTA Sampling Parameters 
Chlorine - residul)l 

pH 
Temperature 

parameter Descrjption 

Aluminum 
Aluminum 
Antimony 

Arsenic 
·Barium 

Barium 
Beryllium 
Beryllium 

Cadmium 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES liaboratory Number: 12129 Activity ID: NLC100009 
2235RT 130 
BLDGB 
Dayton, ·NJ 08810 

Category: SDW04 - Inorganic Parameters, Metals 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SDW04.25000 DW ICP/MS [EPA 200.8]. 
Certified Ye~ NJ SDW04.28000 DW ICP [EPA200.7] 
Certified Yes NJ SDW04.29000 DW ICP/MS [EPA200.8] 
Certified Yes NJ SDW04.33000 DW ICP [EPA200.7] 
Certified Yes NJ SDW04.34000 DW ICP/MS [EPA200.8] 
Certified Yes NJ SDW04.37000 DW ICP [EPA200.7] 
Certified Yes NJ SDW04.40000 DW ICP/MS [EPA200.8] 
Certified Yes NJ SDW04.41100 DW ICP [EPA200.7] 
Certified Yes NJ SDW04.44000 DW ICP [EPA200.7] 
Certified Yes NJ SDW04.45000 DW ICP.'MS [EPA200.8] 
Certified Yes NJ SDW04.46000 DW Manual Cold Vapor [EPA245.1] 
Certified Yes ·NJ SDW04.52000 DW ICP [EPA200.7] 
Certified Yes NJ SDW04.53000 DW ICP/MS [EPA200.8] 
Certified Yes NJ SDW04.57000 DW ICP.'MS [EPA200.8] 
Certified Yes NJ SDW04.62000 DW ICP [EPA200.7] 
Certified Yes NJ SDW04.63000 DW ICP/MS [EPA200.8] 
Certified Yes NJ SDW04.65000 DW ICP/MS [EPA200.8] 
Certified Yes NJ SDW04.67000 DW ICP [EPA200.7] 
Certified Yes NJ SDW04.68000 DW ICPJMS [EPA200.8] 

Category: SDW05 - C)rganlc Parameters, Chromatography • • 
Eligible to 
Report 

Status NJData State Code Matrix Teclmique Description Approved Method 

Certified Yes NJ SDW05.12010 DW Solvent Extract, GC [EPA504.1] 
Certified Yes NJ ·SDW05.12020 DW Solvent Ex~t, GC [EPA504.1] 

Certified Yes NJ SDW05.120.30 DW Solvent Extract, GC [EPA504.1} 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

- Annmil Certified Pammeters list- Effective as of 02/24/2011 until 06130/2011 

Parameter De~riptlon 

Cadmium 
Chromium 
Chromium 
Copper 
Copper 
Iron· 
Lead 
Magnesium 
Manganese 
Manganese 
Meroury 
Nickel 
Nickel 
Selenium 
Silver 
Silver 
Thallium 
Zinc 
Zinc 

Parameter Description 

Dibromocthane (1,2·) (EDB) 
Dibromo-3-chloropropane (1,2-) 
Tnchloropropane (1 ,2,3-) 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06/30/2011 

Laboratory Name: ACCD:rEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: SDW06- Organic Parameters, Chromatography/MS 

Eligible to 
. Report 

Status NJData State Code Matrix Technique Descrlp_tlon Approved Method 

Certified Yes NJ SDW06.01010 DW GCIMS, P & Tor Direct Irijection, Capillary [EPA524.2] 
Certified Yes NJ SDW06.01020 DW OC'MS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.01030 DW GCIMS, P & T or Direct Injection, Capillary (EPA524.2] 

Certified Yes NJ SDW06.01040 DW GCMS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.02010 DW GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified. Yes NJ SDW06.0202Q DW GCIMS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.02030 DW GC MS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.02040 DW GG'MS, P & Tor Direct Injection, Capillary [~A524.2] 

Certified Yes NJ SDW06.02050 DW GCMS, P & Tor Direct Injection, Capillary [EPA524.2] 
Certified Yes NJ SDW06.02060 DW GC.'MS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.02070 DW GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.02080 Dw· GCIMS, P & T or Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.02090 DW. GCIMS, P & Tor Direct Injection, Capillary [EPA524.2] 

. Certified Yes NJ SD\V06.02100 DW GCIMS, P & T or Direct Iqject~on, Capillary [EPAS24.2] 

Certified· Yes NJ SDW06.02110 DW GCIMS, P .& T or Direct Injection, Capillary [EPAS24.2] 

Certified Ye8 NJ SDW06.02120 ·ow GC'/MS, P & T or Direct Iqjection, Capillary [EPA524.2]_ 
Certified Yes NJ SDW06.02130 DW GCIMS, P & T or Direct Injection, Capillary [EPA 524.2] 

Certified Yes NJ SDW06.02140 DW GC/MS, P & T or Direct Iqjection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.02150 DW GCIMS, P & T or Direet Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.02160 DW GCIMS, P & Tor Direct Iqjection, Capillary [EPAS24.2] 

Certified Yes NJ SDW06.02170 DW GCIMS, P & Tor Direct Injection, Capillary [EPA524.2]-
Certified Yes NJ SDW06.02180 D\V GCIMS, P & T or Direct 11\iection, Capillary [EPA 524.2] 
Certified Yes NJ SDW06.02190 DW GCIMS, P & Tor Direct Injection, Capillary [EPA524.2] 
Certified Yes NJ SD\V06.02200 DW GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.02210 DW GCIMS, P & T or Direct Injection, Capillary [EPA524.2] 
Certified Yes NJ SDW06.02220 DW GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.02:i30 DW m;:lMS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.02240 DW GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 
Certified Yes NJ SDW06.02250 DW GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 
Certified Yes NJ SDW06.02260 DW GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 
Certified Yes NJ SDW06.03010 DW· GC/MS, P & Tor Direct 11\iection, Capillary [EPA524.2] 
Certified Yes NJ SDW06.03020 DW GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

--Annual Certified Parametem List- Effective as of 02,'24/2011 until 06.'30/2011 

Parameter Description 

Bromoform 
Chloroform 
Dibrornochlorornethane 
Bromodichloromethane 
Benzene 
Cll!bon tetrachloride 
Chlorobenzene 
Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-) 
Dichloroethane (I ,1-) 
Dichloroethane {1 ;1.-) 
Dichloroethene (ci~·l;l.-) 
Dichloroethene (trans-1,2-) 
Methylene chlorid~ (Dichlorornethane) 
Dichloropropane ( 1,2-) 
Ethylbenzene 
Methyl tert-butyl ether 
Naphthalene 
Styrene 
Tetrachloroethane (1,1,2,2-) 
Tetrachloroethene 
Trichloroethane (1,1,1-) 
Trichloroethenc 
Toluene 
Trichlorobenzene (1,2,4-) 
Dichloroethene (1,1-) 
Trichloroethane {1,1,2-) 
Vinyl chloride 
Xylene~ (total) 
Bromobenzene 
Bromochloromethane 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT 130 
BLDGB 
Dayton, NJ 08810 

Category: SDW06- Organic Parameters, Chromatograpby/MS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SDW06.03030 DW GCIMS, P & Tor Direct Injection, Capillazy [EPA524.2] 

Certified Yes NJ SDW06.03040 DW GCIMS, P & Tor Direct Injection, Capill.aJ:y [EPA524.2] 

Certified Yes NJ SDW06.03050 DW GC'MS, P & Tor Direct Injection, Capillaty [EPA524.2] 

Certified Yes NJ SDW06.03060 DW GCIMS, P & T or Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.03070 DW GCIMS, P & Tor Direct Injection, Capillazy [EPA524.2] 

Certified Yes NJ SDW06.03080 DW GC/MS, P & T or Direct Injection, Capillazy [EPA524.2] 

Certified Yes NJ SDW06.03090 DW GCIMS, P & T or Direct Injection, Capillazy [EPA524.2] 

Certified Yes NJ SDW06.03100 DW GC!MS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.03110 DW GC!MS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ sDW06.03120 DW GC!MS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.03!30 DW GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.03140 DW GC/MS, P & T or Direct Injection, Capillaty [EPA524.2] 

Certified Yes NJ . SDW06.03150 DW GC!MS, P & Tor Direct Injection, Capillazy [EPA524.2] 

Certified Yes NJ SDW06.03160 DW GC!MS, P & Tor Direct Injection, Capillaty [EPA524.2] 

Certified Yes NJ SDW06.03170 DW GC/MS, P & Tor Direct Injection, Capillazy [EPA524.2] 

Certified Yes NJ SDW06.03180 DW GC!MS, P & Tor Direct Injection, Capillazy [EPA524.2] 

Certified Yes NJ SDW06.03190 DW GClMS, P & Tor Direct Injection, Capillaty [EPA524.2] 

Certified Yes NJ SDW06.03200 DW GC/MS, P & Tor Direct Injection, Capillazy [EPA524.2] 

Certified Yes NJ SDW06.03210 DW GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.03220 DW GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.03230 DW GC/MS, P & T or Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.03240 DW GC/MS, P & Tor Direct Injection, Capillazy [EPA524.2] 

Certified Yes NJ SDW06.03250 DW GC/MS, P & T or Direct Injection, Capillary [EPA 524.2] 

Certified Yes NJ SDW06.03260 DW GC/MS, P & T or Direct Injection, Capillazy [EPA524.2] 

Certified Yes NJ SDW06.03270 DW GC/MS, P & T or Direct Injection, Captllazy [EPA524.2] 

Certified Yes NJ SDW06.03280 DW GCIMS, P & T or Direct Injection, Capillary [EPA524.2] 

Certified Yes NJ SDW06.03300 DW GC/MS, P & Tor Direct Injection, Capillary [EPA524.2l 

Certified Yes NJ SDW06.03310 DW GC/MS, P & T or Direct Injection, Capillary [EPA 524.2] 

Certified Yes NJ SDW06.03410 DW GC/MS, P & T or Direct Injection, Capillary [EPA 524.2] 

Certified Yes NJ SDW06.03420 DW GCIMS, P & T or Direct Injection, Capillary [EPA 524.2] 

Certified Yes NJ SDW06.03430 DW GC/MS, P & Tor Direct Injection, Capillary [EPA 524.2] 

Certified Yes NJ SDW06.03440 DW GeMS, P & Tor Direct Injection, Capillary [EPAS24.2] 

KEY: AE =Air and Emissions, BT = Biological Tissues, DW = Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 02 24/2011 until 06/30/2011 

Parameter Description 

Bromomethane 

Butyl benzene (n-) 

Sec-hutylbenzl?ne 
Tert-butylbenzene 

Chloroethane 

Chloromethane 

Chlomtoluene {2-) 

Chlorotoluene ( 4-) 

Dibromo-3-chloropropane (1,2-) 

Dibrornoethane (1,2-) {ED B) 

Dibromomethane 

DichlOrodifluoromethane 

Dichloropropane (1,3-) 
Dichloropropane (2,2-) 

Dichloropropene (1,1-) 

Dichloropropene (cis-1,3-) 

Dichloropropene (trans-1,3-) 

Hexachlorobutadiene (1,3-) 

Isopropylbenzene 

Isopropyltoluene (4-) 

Propylbenzene {n-) 

Tetrachloroethane (1,1,1,2-) 

Trichlorobenzene (1,2,3-) 

Trichlorofluoromethane 

Trichloropropane (1,2)-) 

Trimethylbenzene (1,2,4-) 

Trimethylbenzene (1,3,5-) 

Nitrobenzene 

Acetone 

Acrylonitrile 

Allyl chloride 

Butanone (2-) 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06/3012011 

Laboratory Na~p.e: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: SDW06 -Organic Parameters, Chromatograplty/MS 

Eligible .to 
Report 

Status NJData State Code Matrix 

Certified Yes NJ SDW06.03450 DW 
Certified Yes NJ SDW06.03460 DW 
Certified Yes NJ SDW06.03470 DW 
Certified Yes NJ SDW06.03480 DW 

Certified Yes NJ SDW06.03490 DW 
Certified Yes NJ SDW06.03500 DW 
Certified Yes NJ SDW06.03510 DW 
Applied No NJ SDW06.03515 DW 
Certified Yes NJ SDW06.03520 DW 
Certified Yes NJ SDW06.03530 DW 
Certified Yes NJ S.DW06.03540 DW 
Certified Yes NJ SDW06.03550 DW 
Certified Yes NJ SDW06.03560 DW 
Certified Yes NJ SDW06.03570 DW 
Certified Yes NJ SDW06.03580 DW 
Certified Yes NJ SDW06.03590 DW 
Certified Yes NJ SDW06.03600 DW 
Certified Yes NJ SDW06.03610 DW 
Certified Yes NJ SDW06.0J615 DW 
Certified Yes NJ SDW06.03620 DW 

.Category: SHW03 --Analyze-Immediately Parameters 

Eligible to 
Report 

Status NJ Data State Code Matrix 

Certified Yes NJ SHW03.02000 NPW 

Technique Description Approved Method 

GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 
(iCIMS, P & Tor Direct Injection, Capillary [EPA524.2] 
GC/MS, P & Tor Direct Injection, Capil_lary [EPA524.2] 
GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 
GC/MS, P & T o.r Direct Injection, Capillary [EPA524.2] 
GCIMS, P & Tor Direct Inj\'l!ltion, Capillary [EPA524.2] 
GC/MS, P & Tor Direct Injection, Capillary [EPA524.2] 
GC/MS, P & T or Direct Injection, Capillary [EPA524.2] 
GC.'MS, P & T or Direct Injection, Capillary [EPA524.2] 
GC'.IMS, P & T or Direct Injection, Capillary [EPA524.2] 
GCIMS, P & T or Direct Injection, Capillary [EPA524.2] 
GC!.MS, P & T or Direct Injection, Capillary [EPAS24.2J 
GC'1MS, P & T or Direct Injection, Capillary [EPA524.2] 
GC/MS, P & T or Direct Injection, Capillary [EPA524.2] 
GC'.IMS, P & T or Direct Injection, Capillary [~PAS24.2] 

GC'MS, P & Tor Direct Injection, Capillary [EPAS24.2] 
GC/MS, P & T or Direct Injection, Capillary [EPA524.2] 
GCIMS, P & Tor Direct Injection, Capillary [EPAS24.2] 
GC/MS, P & T or Direct Injection, Capillary. [EPA524.2] 
GC/MS, P & T or Direct Injection, Capillary [EPA524.2] 

Technique Description Approved Method 

Thermometric [SM2550B] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW = Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-·-Annual Certified Parametm List--- Effective as of 02/24.'2011 until 06/30.'2011 

Parameter Description 

Carbon disulfide 
Chloroacetoni1rile 
Chlorobutane (1-) 
Dichloro-2-butene (trans-1,4-) 
Dichloropropanone (1,1-) 
Diethyl ether (Ethyl ether) 
Ethyl methacrylate 
Hexane(n-) 
Hexachloroethane 
Hexanone (2-) 
Methacrylonitrile 
Methyl acrylate 
Methyl iodide 
Methyl methacrylate 
Pentanone ( 4-methyl-2-) (MIBK) 
Nitropropane (2-) 
Pentachloroethane 
Propioni1rile 
Tert-butyl alcohol 
Tetrahydrofuran 

P11rameter Description 

Temperature 
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New Jersey Department of Environmental Protection 

National Enviionmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02124/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, N.J 08810 

Category: SHW04 - Inorganic Parameters 

Eligible to 
Report 

Status NJ Data State Code 

Certified Yes 

Certified Yes 

Certified Yes 

NJ 

·NJ 

NJ 

SHW04.01000 

SHW04.01500 

SHW04.33000 

Matrb: 

NPW 

NPW 

NPW 

Category: SHWOS - Organic Parameters, Prep./ Screening 

Eligible to 

Status 

Certified 

Certified 

Certified 

Report 
NJ Data State Code 

Yes 

Yes 

Yes 

NJ 

NJ 

NJ 

SHW05.01000 

SHW05.02000 

SHW05.07000 

Matrix 

NPW 

NPW 

NPW 

Category: SHW07 - Organic Parameters, Chromatography/MS 

Eligible to 
Report 

Status NJData State Code 

Certified Yes NJ SHW07.04016 

Certified Yes NJ SHW07.04680 

Certified Yes NJ SHW07.04775 

Certified Yes NJ SHW07.04795 

Certified Yes NJ SHW07.04800 

Certified Yes NJ SHW07.04840 

Certified Yes NJ SHW07.04915 

Category: SHW09 - MisceJlaneous Parameters 

Eligible to 
Report 

Status NJ Data State Code 

Certified Yes 

Certified Yes 

NJ 

NJ 

SHW09.06000 

SHW09.17000 

Matrix 

NPW 

NPW 

NPW 

NPW 

NPW 

NPW 

NPW 

Matrix 

NPW 

NPW 

Technique Description 

Acid Digestion/Surface and Groundwater, ICP, 
FLAA 
Acid Digestion/Aqueous Samples, ICP, FLAA 
AA, Manual Cold Vapor 

Technique Description 

Separatocy Funnel Extraction 

Continuous liquid-Liquid Extraction 

Purge & Trnp Aqueous 

Technique Description 

GC/MS, P & Tor Direct Injection, Capillacy 

GC'MS, Extract or Dir Inj, Capillacy 

GC/MS, Extract or Dir Inj, Capillacy 

GC/MS, ExtractorDirlnj, Capillacy 

GC/MS, Extract or Dir lnj, Capillacy 

GC/MS, Extract or Dir Inj, Capillacy 

GC/MS, Extract or Dir Inj, Capillary 

Technique Description 

Combustion, Titration 

Wheatstone Bridge 

Approved Method 

[SW-846 300SA] 

[SW-846 3010A] 

[SW-846 7470A] 

Approved Method 

[SW-846 3510C] 

[SW-846 3520C] 

[SW-846 50308] 

Approved l\fethod 

[SW-846 8260B, Rev. 2, 12196] 
[SW-846 8270C] [SW-846 82700] 

[SW-846 8270C] [SW-846 8270D] 

[SW-846 8270C] [SW-846 8270D] 

[SW-846 8270C] [SW-846 82700] 

[SW-846 &270C] [SW-846 8270D] 

[SW-846 8270C] [SW-846 8270D] 

Approved Method 

[SW-846 9020B, Rev. 2, 9/94] 

[SW-846 9050A, Rev. 1, 12/96] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

- Annual Certified Parameters List- Effective as of 02124/20 II until 06,'30/20 11 

Parameter Description 

Metals, Total Reo and Dissolved 

Metals, Total 

Mercucy -liquid waste 

Parameter Description 

Semivolatile organics 

Semivolatile organics 

Volatile organics 

Parameter Description 

Benzyl chloride 

Aramite 

Dimethyl benzidine (3,3-) 

Famphur 

I:Jexachlorophene 

Metluipyrilene 

Phenylenediamine (I ,4-) 

Panmeter Description 

Total organic halides (TO X) 
Specific conductance 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02124/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: SHWO!I - Miscellaneous Parameters 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SHW09.22000 NPW Colorimetric, Auto, 4AAP Distillation [SW-846 9066, ReY. 0, 9186] 

Category: WPPOl - Microbiological Parameten 

Eligible to 
Report 

Statnlf NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ WPP01.02000 NPW Membrane Filter (MF), Single Step [SM9222D] 

Certified Yes NJ WPP01.04000 NPW MF Single Step or Two Step [SM9222B] 

Cet:tified Yes NJ WPPOl.IOOOO NPW Pour Plate [SM9215B] 

Category: WPPOZ - Inorg. Parameters, Nutrients and Demands 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ WPP02.01000 NPW Electrometric or Phenolphthalein [SM 2310 B( 4A)] 

Certified Yes NJ WPP02.0 1500 NPW Electrometric or Color Titration [SM2320B] 

Certified Yes NJ WPP02.04000 NPW Automated Phenate [SM 4500-NH3 B+G (20th ed.)] 

Certified Yes NJ WPP02.05000 NPW Dissolved Oxygen Depletion [SM 5210B] 

Cettified Yes NJ WPP02.06000 NPW ICP [EPA200.7] 

Certified Yes NJ WPP02.07100 NPW Ion Chromatography [EPA300.0] 

Certified Yes NJ WPP02.08000 NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP02.08050 NPW. ICPJMS [EPA200.8] 

Certified Yes NJ WPP02.09500 NPW Dissolved Oxygen Depletion, Nitrification [SM 5210B] 
Inhibition 

Certified Yes NJ WPP02.10000 NPW Titrimetric [SM5220C]· 

Certified Yes NJ WPP02.11500 NPW Titrimetric, Mercuric Nitrate [SM 4500-Cl C] 

Certified Yes NJ WPP02.12600 NPW Ion Chromatography [EPA300.0] 

Certified Yes NJ WPP02.13500 NPW Colorimetric (Platinum-Cobalt) [SM2120BJ 
Certified Yes NJ WPP02.15500 NPW Distillation, Spectrophotometric (Auto) [EPA335.4] 

Certified Yes NJ WPP02.16000 NPW Manual Distillation, Titrimetr/Spectro [SM 4500-CN C,G] 

Certified Yes NJ WPP02.18100 NPW Ion Chromatography · [EPA300.0] 

Certified Yes NJ WPP02.19000 NPW Titrimetric, EDTA [SM 2340 B or C] 

KEY: AE =Air and Emissions, BT= Biological Tissues, DW =Drinking Water, NPW = Non-Po1able Water, SCM =·Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 02.'24tl011 until 06130/2011 

1
~~. 

~ •., ·01. 
.,~:;,/'('"' 
"')'It 0" 

Parameter Description 

Phenols 

Parameter Description 

Fecal coliform 
Total coliform 

Heterotrophic plate count 

Parameter Description 

Acidity as CaC03 
Alkalinity as CaC03 

Ammonia 
Biochemical oxygen demand 
Boron 

Bromide 
Calcium 

Calcium 
Carbonaceous BOD (CBOD) 

Chemical oxygen demand 
Chloride 

Chloride 
Color 
Cyanide 

Cyanide - amenable to Cl2 

Fluoride 
Hardness -total as CaC03 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 

ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 
Effective as of 0212412011 until 0613012011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: WPP02 - Inorg. Parameters, Nutrients and Demands 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ WPP02.20100 NPW Ca + Mg Carbonates, ICP [EPA200.7] 

Certified Yes NJ WPP02.22SOD NPW Digestion, Distillation, Semiautomated Digestor [EPA 351.2] 

Certified Yes NJ WPP02.2400D NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP02.240SD NPW ICP/MS [EPA200.8] 

Certified Yes NJ WPP02.2700D NPW Cadmium Reduction, Automated [EPA353.2] 

Certified Yes NJ WPP02.2800D NPW Spectrophotometric, Manual [SM 4500-N02 B] 

Certified Yes NJ WPP02.29100 NPW Gravimetric, Hexane Extractable Material-LL [EPA 1664A] 

Certified Yes NJ WPP02.29200 NPW Gravimetric, Silica Gel Treated-Hem [EPA 1664A] 

Certified Yes NJ WPP02.30000 NPW Combustion or Oxidation [SM 5310 B, CorD] 

Certified Yes NJ WPP02.30500 NPW Total Kjeldahl-N Minus Ammania-N [USER DEFINED EPA 351.2- SM4500 NH3 
B+G (20TH ED)] 

Certified Yes NJ WPP02.315DO NPW Ascorbic Acid, Manual Single Reagent [SM 4500-P, E] 

Certified Yes NJ WPP02.33000 NPW Manual Distillation, Colorimetric Auto [EPA420.1 + .4] 

Certified Yes NJ WPP02.340DO NPW Persulfate Digestion +Manual [EPA365.3] 

Certified Yes NJ WPP02.36500 NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP02.36550 NPW ICP/MS · [EPA200.8] 

Certified Yes NJ WPP02.380DO NPW Gravimetric, I 03-1 OS Degrees C [SM2540B] 

Certified Yes NJ WPP02.38500 NPW Gravh:netric, I 80 Degrees C [SM2540 C] 

Certified Yes NJ WPP02.39000 NPW Gravimetric, 103-105 Degrees C, Post Washing [SM2S40D] 

Certified Yes NJ WPP02.39500 NPW Volumetric (Imhoff Cone) or Gravimetric [SM2540F] 

Certified Yes NJ WPP02.40000 NPW Gravimetric, 550 Degrees C [EPA l6D.4] 

Certifi¢ Yes NJ WPP02.40LOO NPW Gravimetric, 500 Degrees C [SM 2540 G SM 18th Ed.] 

Certified Yes NJ WPP02.40500 NPW Electrical Conductivity [SM2520B] 

Certified Yes NJ WPP02.41500 NPW 0.45u Filtration+ Colorimetric (Manual) [SM 4500-Si D (l8.'19th ed)] 

Certified Yes NJ WPP02.42500 NPW 0.45u Filtration+ ICP [EPA200.7] 

Certified Yes NJ WPPD2.44000 NPW Digestion. ICP [EPA200.7] 

Certified Yes NJ WPP02.440SO NPW ICPFMS [EPA200.8] 

Certified Yes NJ WPP02.45SOO NPW Wheatstone Bridge [SM2510B] 

Certified Yes NJ WPP02.47100 NPW Ion Chromatography [EPA300;0] 

Certified Yes NJ WPP02.47500 NPW Titrimetric, Iodine [SM 4500-8 F (19120th ed)] 

Certified Yes NJ WPP02.4850D NPW Colorimetric (Methylene Blue) [SM5540 C] 

Certified Yes NJ WPP02.48510 NPW Colorimetric (CfAS) [SM 5540D] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =·Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 02124i2011 until 06/30/201 I 

Parameter Description 

Hardnt:SS - total as CaC03 

Kjeldahl nitrogen - total 

Magnesium 

Magnesium 

Nitrate - nitrite 

Nitrite 

Oil & grease- hem-LL 

Oil & grease - sgt-non polar 

Total organic clllbon (TOC) 

Organic nitrogen 

Orthophosphate 

Phenols 

Phosphorus (total) 

Potassium 

Potassium 

Residue - total 

Residue - filterable (TDS) 
Residue -nonfilterable (TSS) 

Residue - settleable 

Residue- volatile 

Total, fixed, and volatile solids (SQAR) 

Salinity 

Silica - dissolved 
Silica - dissolved 

Sodium 
Sodium 

Specific conductance 

Sulfute 

Sulfides 

Surfactants 
Surfactants 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETERLIS';f AND CURRENT STATUS 

Effective as of 02/24/2011 untii 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES L-aboratory Number: 12129 Activity ID: NLC100009 
223SRT 130 
BLDGB 
Dayton, NJ 08810 

Category: WPP02 - Inorg. Parameters, Nutrients and Demands 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ WPP02.50000 NPW Nephelometric [EPA 180.1] 

Category: WPP03 -- Analyze-ln:unediately Inorganic Parameters 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ WPP03.04000 NPW DPD-FAS [SM 4500-CI F] 

Certified Yes NJ WPPD3.07000 NPW Winkler, Azide Modification [SM 4500-0 C] 
Certified Yes NJ WPP03.08000 NPW Electrode [SM 4500-0 G] 
Certified Yes NJ WPP03.09000 NPW Electrometric [SM 4500-H B] 

Certified Yes NJ WPP03. 12000 NPW Titrimetric, Iodine-Iodate [SM 4500-503 B] 

Certified Yes NJ WPP03.14000 NPW Thermometric [SM2550B] 

Category: WPP04 -Inorganic Parameters, Metals 

Eligible to 
Report 

Status NJData State Code Matrix Tecbniqne Description Approved Method 

Certified Yes NJ WPP04.02000 NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP04.02100 NPW ICP/MS [EPA200.8] 

Certified Yes NJ WPP04.04500 NPW Digestion, ICP [EPA200.7] 

Certified 'Yes NJ WPP04.04600 NPW ICP/MS [EPA200.8] 

Certified Yes NJ WPP04.05600 NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP04.05700 NPW ICP.'MS [EPA200.8] 

Certified Yes NJ WPP04.08000 NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP04.08200 NPW ICP/MS [EPA200.8] 

Certified Yes NJ WPP04.11000 NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP04.IHOO NPW ICP/MS [EPA200.8] 

Certified Yes NJ WPP04.13500 NPW Digestion, ICP [EPA200.7] 
Certified Yes NJ WPP04.13600 NPW ICP/MS [EPA200.8] 

Certified Yes NJ WPP04.15000 NPW 0.45u Filter, Colorimetric DPC [SM 3500-CrD (18/19th ed)] 

Certified Yes NJ WPP04.15100 NPW 0.45u Filler, Ion Chromatography [EPA2l8.6] 

KEY: AE ~Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-- Annual Certified Parametets List---- Effective as of 02./24/2011 until 06/30t2011 

Parameter Descriptlon 

Turbidity 

Parameter Description 

Chlorine 

Oxygen (dissolved) 

Oxygen (dissolved) 

pH 

Sulfite - S03 

Temperat!Jre 

Parameter Description 

Aluminum 

Aluminum 

Antimony 

Antimony 

Arsenic 
Arsenic 
Barium 

Barium 

Beryllium 

Beryllium 

Cadmium 

Cadmium 

Chromium (VI) 

Chromium (VI) 

~-£~D ·~0,-.-~b~ 
pgJ~· 
"';..:,. JA 

,t; ift0"_!0? 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT 130 
BLDGB 
Dayton, NJ 08810 

Category: WPP04 - Inorganic Parameters, Metals 
Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ WPP04.18000 NPW Digestion, ICP [EPA200.7] 
Certified Yes NJ WPP04.18IOO NPW ICP/MS [EPA200.8] 

Certified Yes NJ WPP04.19SOO NPW Digestion, ICP [EPA200.7] 
Certified Yes NJ WPP04.19600 NPW ICP/MS [EPA200.8] 
Certified Yes NJ WPP04.21SOO NPW Digestion, ICP [EPA200.7] 
Certified Yes NJ WPP0421600 NPW ICP/MS [EPA200.8] 

Certified Yes NJ WPP04.26SOO NPW Digestion, ICP [EPA200.7] 
Certified Yes NJ WPP0426S50 NPW ICP/MS [EPA200.8) 
Certified Yes NJ WPP042?001 NPW Digestion, Colorimetric (Phenanthroline) [SM 3500-Fe B (20th ed)) 
Certified Yes NJ WPP0428000 NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP0428100 NPW ICP/MS [EPA200.8] 
Certified Yes NJ WPP04.31000 NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP04.31100 NPW ICP/MS [EPA200.8] 

Certified Yes NJ WPP04.33000 NPW Manual Cold Vapor [EPA245.1] 

Certified Yes NJ WPP04.33100 NPW · Cold Vapor Atomic Fluorescence Spectrometry [EPA245.7] 
Certified Yes NJ WPP04. 33200 NPW Purge & Trap Atomic Fluorescence [EPA 1631E] 

Certified Yes NJ WPP04.3SOOO NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP04.35200 NPW ICP,MS [EPA200.8] 

Certified Yes NJ WPP04.37500 NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP04.37600 NPW ICP/MS. [EPA200.8] 
Certified Yes NJ WPP04.45500 NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP04.4So00 NPW ICP/MS [EPA200.8] 

Certified Yes NJ WPP04.48000 NPW Digestion, ICP [EPA200.7) 

Certified Yes NJ WPP04.4S200 NPW ICP/MS [EPA200.8] 

Certified Yes NJ WPP04.SOOOO NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP04.50100 NPW ICP/MS [EPA200.8] 

Certified Yes NJ WPP04.51100 NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP04.Sl200 NPW ICP/MS [EPA200.8J 

Certified Yes NJ WPP04.52050 NPW Digestion, ICP [EPA.200.7] 

Certified Yes NJ WPP04.52070 NPW ICP.'MS [EPA200.8] 

Certified Yes NJ WPP04.54000 NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP04.54IOO NPW ICP/MS [EPA200.8] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 02124/2011 until 06130.12011 

..--p~ 

~-~~ ~··Av ..Q.J0-'• 

Parameter Description 

Chromium 
Chromium 
Cobalt 
Cobalt 
Copper 
Copper 
Iron 
Iron 
Iron, Ferrous 
Lead 
Lead 
Manganese 
Manganese 
Mercury 
Mercury 
Mercury 
Molybdenum 
Molybdenum 
Nickel 
Nickel 
Selenium 
Selenium 
Silver 
Silver 
Thallium 
Thallium 
Tin 
Tin 
Titanium 
Titanium 
Vanadium 
Vanadium 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effecti\>-e a! of Ol/2412011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT 130 
BLDGB 
Dayton, NJ 08810 

Category: WPP04 - Inorganic Parameters, l\IetaJs 

Eligible to 
Report 

Status NJData State Code !\latrix Technique Description Approved Method 

Certified Yes NJ WPP04.56500 NPW Digestion, ICP [EPA200.7] 

Certified Yes NJ WPP04.56600 NPW ICP!MS [EPA200.8] 

Category: WPPOS - Organic Parameters, Chromatography 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ WPP05.020l0 NPW Purge & Trap, GC (PID) [EPA602] 

Certified Yes NJ WPP05.02020 NPW Purge & Trap, GC (PID) [EPA602] 

Certified Yes NJ WPP05.02030 NPW. Purge & Trap, GC (PID) [EPA602] 

Certified Yes NJ WPP05.020"40 NPW Purge & Trap, GC (PID) [EPA602] 

Certified Ye~ NJ WPP05.02050 NPW Purge & Trap, GC (PJD) [EPA602] 

Certified Yes NJ WPP05.02060 NPW Purge & Trap, GC (PID) [EPA602] 

Certified Yes NJ WPP05.02062 NPW Purge & Trap, GC (PID) [EPA602] 

Certified Yes NJ WPP05.02064 NPW Purge & Trap, GC (PID) [EPA602] 

Certified Yes NJ WPP05.02070 NPW Purge & Trap, GC (PID) [EPA602] 

Certified Yes NJ WPP05.02080 NPW Purge & Trap, GC (PID) [EPA602] 

Certified Yes NJ WPP05.03000 NPW Purge & Trap, GC (FID) [EPA603] 

Certified Yes NJ WPP05.03005 NPW Purge & Trap, GC (FID) [EPA603] 

Certified Yes NJ WPP05.09010 NPW Extract/GC (ECD) [EPA608] 

Certified Yes NJ WPPOS.09020 NPW Extract/GC (ECD) [EPA608] 

Certified Yes NJ WPPOS.09030 NPW Extract/GC (ECD) [EPA608] 

Certified Yes NJ WPP05.09040 NPW Extract/!JC (ECD) [EPA608] 

Certified Yes NJ WPP05.09050 NPW Extract/GC (ECD) [EPA608] 

Certified Yes NJ WPP05.09060 NPW Extract!GC (ECD) [EPA608] 

Certified Yes NJ WPP05.09062 NPW Extract!GC (ECD) [EPA608] 

Certified Yes NJ WPP05.09063 NPW Extract!GC (ECD) [EPA608] 

Applied No NJ WPPOS.09065 NPW Extract/GC (ECD) [EPA608] 

Certified Yes NJ WPP05.09070 NPW Extract!GC (ECD) [EPA 608] 

Certified Yes NJ WPP05.09080 NPW Extract/GC (ECD) [EPA 608] 

Certified Yes NJ WPP05.09090 NPW Extract!GC (ECD) [EPA 608] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

--- Annual Certified Pammetern List---- Effective as of 02124i2011 until 06/30i20 ll 

Parameter Description 

Zinc 
Zinc 

Parameter Description 

Benzene 
Chlorobenzene 
Dichlorobenzene (1 ,2-) 
Dichlorobenzene (1,3-) 
Dichlorobenzene (1,4-) 

Ethylbenzene 
Methyl tert-butyl ether 
Tert-butyl alcohol 
Toluene 
Xylenes (total) 
Acrolein 
Acrylonitrile 
Aldrin 
AlphaBHC 
BetaBHC 
DeltaBHC 
Lindane (gamma BHC) 
Chlordane 
Chlordane (alpha) 
Chlqrdane (gamma) 
Chlorobenzilate 
DDD(4,4'-) 
DDE(4,4'-) 
DDT(4,4'-) 
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New Jersey Department of Environmental Protection 

N~tional Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02f:Z4/201l until 06/30f201l 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100Q09 
2235RT 130 
BLDGB 
Dayton, NJ 08810 

Category: WPPOS - Organic Parameters, Chromatography 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ WPP05.09100 NPW ExtractfGC (ECD) [EPA608] 

Certified Yes NJ WPP05.09110 NPW Extract/GC (ECD) [EPA608] 

Certified Yes NJ WPP05.09120 NPW ExtractfGC (ECD) [EPA608] 

Certified Yes NJ WPP05.09130 NPW Exlract/GC {ECD) [EPA608] 

Certified Yes NJ WPP05.09140 NPW Extract/GC (ECD) [EPA608] 

Certified Yes . NJ WPP05.09150 NPW Extract'GC (BCD) [EPA608] 

Certified Yes NJ WPP05.09160 NPW Extract/GC (ECD) [EPA608] 

Certified Yes NJ WPP05.09170 NPW Extract/GC (ECD) [EPA608] 

Certified Yes NJ WPP05.09180 NPW ExtractfGC (ECD) [EPA608] 

Certified Yes NJ WPP05,09190 NPW Extract/GC (ECD) [EPA608] 

Applied No NJ WPP05.09198 NPW Extract/GC (ECD) [EPA608] 

Certified Yes NJ WPP05.09200 NPW Extract/GC (ECD) [EPA608] 

Certified Yes NJ WPP05.11010 NPW Extract/GC (ECD) [EPA608] 

Certified Yes NJ WPP05.11020 NPW ExtractlGC (ECD) [EPA608] 

Certified Yes NJ WPP05.11030 NPW ExtractfGC {ECD) [EPA608] 

Certified Yes NJ WPP05.11040 NPW ExlractfGC (ECD) [EPA608] 

Certified Yes NJ WPP05.11050 NPW Extract/GC (ECD) . [EPA608] 

Certified Yes NJ ,. WPP05.11060 NPW ExtractfGC {ECD) [EPA.608] 

Certified Yes NJ WPP05.11070 NPW Extract/GC (ECD) [EPA608] 

Category: WPP06- Organic Parameters, Chromatography/MS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Applied No NJ WPP06.0200l NPW GCfMS, P & T, Capillaty Column [EPA624] 

Applied No NJ WP-P06.02002 NPW GCfMS, P & T, Capillaty Column [EPA624] 

Certified Yes NJ WPP06.02003 NPW GCfMS, P & T, Capillacy Column [EPA624] 

Certified Yes NJ WPP06.02007 NPW GCfMS, P & T, Capillacy Column [EPA624] 

Certified Yes NJ WPP06.02009 NPW GC/MS, P & T, Capillacy Column [EPA624] 

Certified Yes NJ WPP06.02010 NPW GCIMS, P & T, Capillacy Column [EPA624] 

Certified Yes NJ WPP06.02020 NPW GCfMS, P & T, Capillary Column [EPA 624] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW = Drinldng Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 02f24/2011 until 06.'30.'20 I 1 

Parameter Description 

Dieldrin 

Endosulfan I 
Endosulfan II 
Endosulfan sulfate 

Eudrin 
Endrin aldehyde 

Endrin ketone 
Heptachlor 
Heptachlor epoxide 

Methoxychlor 
Simazine 
Toxaphene 

PCB 1016 
PCB 1221 

PCB 1232 

PCB 1242 
PCB 1248 

PCB 1254 
PCB 1260 

Parameter Description 

Amyl acetate (n·) 
Amyl alcohol (n·) 
Acetone 

Acrolein 
Acrylonitrile 

Benzene 
Bromodichloromethane 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation,Program 
ANNUAL CERTIFIED PARAMETER LIST AND' CURRENT STATUS 

Effective as of 02124/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT 130 
BLDGB 
Dayton, NJ 08810 

Category: WPP06- Organic Parameters, Cbromatography/MS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ WPP06.02030 NPW GCIMS, P & T, Capi!laty Column [EPA624] 

Certified Yes NJ WPP06.02040 NPW GC/MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02041 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02042 NPW GC MS, P & T, Capi!lary Column [EPA624] 

Certified Ye.<! NJ WPP06.0204S NPW GC/MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.020SO NPW GCIMS, P & T, Capillary Co~umn [EPA624] 

Certified Ye.<! NJ WPP06.02060 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ . WPP06;02070 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02080 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02090 NPW GC.'MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02100 NPW GC/MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02110 NPW GCMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.0211S NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02120 NPW GC'MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02130 NPW GC.'MS, P & T, Capillary Column [EPA624] 

Certified. Yes NJ WPP06.02140 NPW GCMS, P & T, Capillary Column [EPA624] 

Certified· Yes NJ WPP06.0214S NPW GC!MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.021SO NPW GC!MS, P & T, Capillary" Column [EPA624] 

'Certified Yes NJ WPP06.02160 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02170 NPW GC/MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02175 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02180 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02190 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02198 . NPW GCIMS. P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02200 NPW GC/MS, P & T, Capillary Column [EPA624J 

Certified Yes NJ WPP06.02210 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02212 NPW GC MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02220 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02222 NPW GC'MS, P & T, Capillary Column [EPA624] 

Certified Ye8 NJ WPP06.02223 NPW GC'MS, P & T, Capilla,ry Column [EPA624] 

Applied No NJ WPP06.02224 NPW GC.'MS, P & T, Capillary Column [EPA624] 

Applied No NJ WPP06.0222S NPW GC/MS, P & T, Capillary Column [EPA624] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

--Annual Certified ParameteiS List--- Effective as of 02/24/2011 until 06/30/2011 

Parameter Description 

Bromofonn 

Bromomethane. 

Bu~one(2-) 

Butyl acetate (n-) 

Caibon disulfide 

Caibon tetrachloride 

Cblorobenzene 

C::hloroethane 
Cbloroethyl vinyl ether (2-) 

Chlorofonn 

Chloromethane 

Dibromochloromethane 

Dibromoethane (1,2-) (EDB) 

Dichlorobenzene (1 ,2 ;) 

Dichlorobenzene (1,3-) 

Dichlorobenzene (1,4-) 

Dichlorodifluoromethane 

Dichloroethane (1, l-) 

Dichloroethane (1,2-) 

Dichloroethene (1, l-) 

Dichloroethene ( cis-1 ,2-) 

Dichloroethene (trans-1,2-) 

Dichloropropane (1,2-) 

. Diethyl ether (Ethyl ether) 

Dichloropropene (cis-1,3-) 

Dichloropropene (trans-1,3-) 

Ethyl acetate 

Ethylbenzene 

Heptane (n-) 

Hexane(n-) 

Isobutyraldehyde 

Isopropanol 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT 130 
BLDGB 
Dayton, NJ 08810 

Category: WPP06 - Organic Parameters, Cbromatograplty/MS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Appro"ed Method 

Certified yes NJ WPP06.03020 NPW Extract, GCIMS [EPA625] 

Certified Yes NJ WPP06.03030 NPW Extract, GCIMS [EPA625] 

Certified Yes NJ WPP06.03040 NPW Extract, GCIMS [EPA625] 

Certified Yes NJ WPP06.03050 NPW Extract, GC_lMS [EPA625] 

Certified Yes NJ WPP06.03060 NPW Extract, GCIMS [EPA625] 

Certified Yes NJ WPP06.03070 NPW Extract, GC'MS [EPA625] 

Certified Yes NJ WPP06.03080 NPW Extract, GGMS [EPA625] 

Certified Yes NJ WPP06.03090 NPW Extract, GC/MS [EPA625) 

Certified Yes NJ WPP06.03100 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03ll0 NPW Extract, GC/MS [EPA625J 

Certified Yes NJ WPP06.03120 NPW Extract, GC/MS [EPA625] 

Certified ~es NJ WPP06.03130 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03140 NPW Extract, GC'MS [EPA625] 

Certified Yes NJ WPP06.03150 NPW Extract, GC/MS [EPA625J 

Certified Yes NJ WPP06.03160 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03170 NPW Extract, GC!MS [EPA625J 

Certified Yes NJ WPP06.03178 NPW Extract, GC/MS [EPA625) 

Certified Yes NJ WPP06.03180 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03186 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03190 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03230 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03240 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03244 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03250 NPW Extract, GC/MS [EPA625} 

Certified Yes NJ WPP06.03260 NPW Extract, GCIMS [EPA625] 

Certified Yes NJ WPP06.03270 NPW Extract. GC/MS [EPA625] 

Certified Yes NJ WPP06.03280 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03290 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03300 NPW Extract, GCIMS [EPA625] 

Certified Yes NJ WPP06.03310 NPW Extract, GG MS [EPA625] 

Certified Yes NJ WPP06.03320 NPW Extract, GC/MS [EPA625) 

Certified Yes NJ WPP06.03330 NPW Extract, GCiMS [EPA625] 

KEY: AE = Air and Emissions, BT =Biological Tissues, DW = Drinking Water, NPW =Non-Potable Water, SCM =Solid and Chemical Materials 

--- Annual Certified Parameters List - Effective as of 02124t2011 until 06,'30/2011 

.......r-rl) j -

·~ \t~--·>~"' 
'Z!t~ 

Parameter Description 

Acenaphthylene 

Anthracene 

Benzo(a)antbmcene 

Benzo(b )fluoranthene 

Benzo(k)fluo:ranthene 

Benzo(a)pyrene 

Benzo(ghi)perylene 

Butyl benzyl phthalate 

Bis {2--chloroethyl) ether 
Bis (2-chloroetboxy) methane 
Bis (2-ethylhexyl) phthalate 

Bis {2-chloroisopropyl) ether 

Bromophenyl-phenyl ether (4-) 

Chloronaphthalene (2-) 
Chlorophenyl-phenyl ether (4-) 

Chrysene 

Dibenz( a,h)acridine 

Dibenzo(a,h)anthracene 

Dibenzofimm 

Di-n-butyl phthalate 

Dichlorobenzidine (3,3'-) 

Diethyl phthalate 
Dimethylbenz(a)anthracene (7 ,12-) 

Dimethyl phthalate 

Dinitrotoluene (2,4-) 

Dinitrotoluene (2,6-) 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene (1,3-) 

Hexachloroethane 
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New .Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effeetive as of 02/24/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 . . 
BLDGB 
Dayton, N.T 08810 

Category: WPP06 -- Organic Parameters, Chromatography/.MS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Applied No NJ WPP06.02226 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02227 NPW GCIMS, P & T, Capillary Column [EPA 624] 

Certified Yes NJ WPP06.02230 NPW GCIMS, P & T, Capillary Column [EPA624] 

Applied No NJ WPP06.02231 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02232 NPW GC!MS, P & T, Capillary Column [EPA 624] 

Certified Yes NJ WPP06.02233 NPW GCIMS, P & T, Capillary Column [EPA 624] 

Certified Yes NJ WPP06.02234 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02235 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02238 NPW GC!MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02240 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02250 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02260 NPW GC.'MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02270 NPW GC!MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02280 NPW GC!MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02290 NPW GC!MS, P & T, Capillary Column [EPA624] 

Certified .. Yes NJ WPP06.02300 NPW GC/MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02305 NPW GC/MS, P & T, Capillary Column (EPA624] 

Certified Yes NJ WPP06.02307 NPW GC!MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.023IO NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02312 NPW GC/MS, P & ,T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.023IS NPW GC!MS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02317 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02325 NPW · GC/MS, P & T, Capillary Column [EPA624] 

Certified Yes . NJ WPP06.02335 NPW GC/MS, P & T, Capillary Column [EPA 624] 

Certified Yes NJ WPP06.02400 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.024l0 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ . WPP06.02460 NPW OOMS, P & T, Capillary Column [EPA624] 

Certified. Yes NJ WPP06.02510 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.025'70 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06,.02650 NPW GCIMS, P & T, Capillary Column [EPA624] 

Certified Yes NJ WPP06.02660 NPW GC·MS, P & T, CapillarY Column [EPA624] 

Certified Yes NJ WP~06.03010 NPW Extract, GC/MS [EPA625] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

- Almual Certified Parameters List--- Effective as of 02124/2011 until 06i30/2011 

Parameter Description 

Isopropyl acetate 

Isopropyl ether 

Methylene chloride (Dichloromethane) 

Methyl formate 

Methyl tert-butyl ether 

Methyl isobutyl ketone (MIBK) 

Tert-butyl alcohol 

Tetrahydrofuran 

Styrene 

Tetrachloroethane (1,1,2,2-) 

Tetrachloroethene 

Toluene 

Trichloroethlqle (1, 1, 1-) 

Trichloroethane (1,1,2-) 

Trichloroethene 

Trichlorofluoromethane 

Tricbloro (1,1,2-) trifluoroethane (1,2,2-) 

Vinyl acetate 

Vinyl chloride 

Xylenes (total) 

Xylene(o-) 

Xylene (m- + p-) 

Hexanone (2-) 

Ethyl-tert-butyl Ether [ETBE] 

Diisopropyl Ether [DIPE] 

Dioxane (1,4-) 
Isopropylbenzene 

Naphthalene 

tert-Amylmethyl ether [TAME] 

Trimethylbenzene (1,2 _4-) 

Trimethylbenzene (1,3 ,5-) 

Acenaphthene 
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New Jersey Department of Environmental Protection 

National ~nvironmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24{2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATOIUES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: WPP06 - Organic Parameters, Chrnmatography/MS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ WPP06.03570 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03580 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03590 NPW Extract, GC/MS (EPA 625] 

Certified Yes NJ WPP06.03600 NPW Extract, GC.'MS [EPA 625] 

Certified Yes NJ WPP06.03605 NPW Extract, GC/MS (EPA625] 

Certified Yes NJ WPP06.03610 NPW Extract, GC/MS [EPA 625] 

Certified Yes NJ WPP06.03620 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03660 NPW Extract, GCI.MS [EPA625] 

Certified Yes NJ WPP06.03675 NPW Extract, GC/MS [EPA 625] 

Certified Yes NJ WPP06.03677 NPW Extract, GC.I.MS [EPA 625] 

Certified Yes NJ WPP06.03680 NPW Extract, GC'MS [EPA62S] 

Certified Yes NJ WPP06.03690 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03695 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03700 NPW Extract, GC/MS [EPA62S] 

Certified Yes NJ WPP06.03720 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03730 NPW Extract, GC/MS [EPA625] 

Category: WPP07 - Organic Parameters, Individual Pesticide 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ WPP07.11000 NPW GC [USER DEFINED EPA 608] 

Certified Yes NJ WPP07.13000 NPW GC [USER DEFINED EPA 608] 

Certified Yes NJ WPP07.20000 NPW GC [USER DEFINED EPA 608] 

Certified Yes NJ WPP07.45000 NPW GC [USER DEFINED EPA 608] 

Certified Yes NJ WPP07 .4 7000 NPW GC [USER DEFJNED EPA 608] 

Certified Yes NJ WPP07.62000 NPW GC [USER DEFINED EPA 608] 

Certified Yes NJ WPP07.85000 NPW GC [USER DEFINED EPA 608] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW = Drinking Water, NPW =Non-Potable Water, SCM = Solid and Chemical Materials 

-Annual Certified PaJ:ameters List·- Effective as of 02·'24/2011 until 06/3012011 

Parameter Description 

Aniline 

Benzidine 

Catbazole 

Dichloroaniline (2,3-). 

Diphenylhydrazine (1,2-) 

Methylphenol (2-) 

Decane(n-) 
Hexachloroeyclopentadiene 

N-Nitroso-di-n-butylamine 

N-Nitrosodiethylamine 

.N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 

N-Nitrosopyrrolidine 

Octadecane (n-) 

Pyridine 

Metbylphenanthrene (l-) 

Parameter Description 

BetaBHC 

DeltaBHC: 

Chlordane 

Endosulfan sulfute 

Endrin 

Methoxychlor 

Toxaphene 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIF~D PARAMETER LIST AND CURRENT STATUS 

Effective as of 02114/20il until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: WPP06- Organic Parameters, Chromatography/MS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ WPP06.03340 NPW Extract, GCIMS [EPA625] 

Certified Yes NJ WPP06.03350 NPW Extract, GCIMS [EPA625] 

Certified Yes NJ WPP06.03358 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03360 NPW Extract, GCIMS [EPA625] 

Certified Yes NJ WPP06.03366 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03367 NPW Extract, GOMS [EPA625] 

Certified Yes NJ WPP06.03368 NPW Extract, GCIMS [EPA625] 

Certified Yes NJ WPP06.03369 NPW Extract, GCIMS [EPA625] 

Certified Yes NJ WPP06.03370 NPW Extract, GC/MS [EPA625]-

Certified Yes NJ WPP06.03380 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03390 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ. WPP06.03400 NPW Extract, GO 'MS [EPA625] 

Certified Yes NJ WPP06.03402 NPW Extmct, GC/MS [EPA625] 

Certified Yes NJ WPP06.03405 NPW Extract, GC/MS [EPA62S] 

Certified Yes NJ WPP06.03410 NPW Extract, GCIMS [EPA625] 

Certified Yes NJ WPP06.03420 NPW Extmct, GC/MS [EPA625] · 

Certified Yes NJ WPP06.03430 . NPW Extract, GCIMS [EPA625] 

Certified Yes NJ WPP06.03440 NPW Extract, GC'IMS [EPA625] 

Certified Yes NJ WPP06.03450 NPW Extract, GC/MS [EPA62S] 

Certified Yes NJ WPP06.03460 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03470 NPW Extract, GC/MS [EPA62S] 

Certified Yes NJ WPP06 .. 03480 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03490 NPW Extract, GC'./MS [EPA625] 

Certified Yes NJ WPP06.03500 NPW Extract, GC'MS [EPA625] 

Certified Yes NJ WPP06.03510 NPW Extract, GC.'MS [EPA625] 

Certified Yes NJ ~P06.03512 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03518 NPW Extract, GC'./MS [EPA625] 

Certified Yes NJ WPP06.03520 NPW Extract, GC,MS [EPA625] 

Certified Yes NJ WPP06.03530 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03540 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03550 NPW Extract, GC/MS [EPA625] 

Certified Yes NJ WPP06.03560 NPW Extract, GC/MS [EPA62S] 

KEY: AE =Air and Emissions, BT = Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List -- Effective as of 02/24/20 I 1 until 06/30.'201 I 

~l .~~.'-; .. ~ 
~.·~m 
"~_..V,.\ ... 
'~lfo"\ 

Parameter Description 

Indeno(l ,2,3-cd)pyrene 

Isophorone 

Methylnaphthalene (2-) 

Naphthalene 

Chloroaniline ( 4-) 

Nitroaniline (2-) 

Nitroaniline (3-) 

Nitroaniline (4-) 

Nitrob\lllZene 
N-Nitroso-di-n-propylamine 

Phenanthrene 

Pyrenc 

Pentachlorobenzene 

Tetrachlorobenzene (1,2,4,5-) 

Trichlorobenzene (1,2,4-) 

Methyl phenol (4-chloro-3-) 

Chlorophenol (2-) 

Dichlorophenol (2,4-) 

Dimethylphenol (2,4-) 

Dinitrophenol (2,4-) 

Dinitrophenol (2-methyl-4,6-) 

Nitrophenol (2-) 

Nitrophenol ( 4-) 

Pentachlorophenol 

Phenol 

Tettachlorophenol (2,3,4,6-} 

Trichlorophenol (2,4,5-) 

Trichlorophenol (2,4,6-} 

Benzoic acid 

Methylphenol ( 4-) 

Acetophenone 

Alpha - terpineol 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: SHW04 -Inorganic Parameters 

Eligible to 
Report 

Status NJData State Code . Matrix Technique Description Approved Method 

Certified Yes NJ SHW04.17500 NPW,SCM ICP [SW-846 6010B] [SW-846 6010C] 
Certified Yes NJ SHW04.17505 NPW,SCM ICP/MS (SW-846 6020A] [SW-846 6020] 
Certified Yes NJ SHW04.18500 NPW,SCM ICP [SW-846 6010B] [SW-846 6010C] 
Certified Yes NJ SHW04.19000 NPW,SCM ICP,MS [SW-846 6020A] [SW-846 6020] 
Certified Yes NJ SHWQ4.21000 NPW,SCM Colorimetric [SW-846 7196A] 
Certified Yes NJ SHW04.22100 NPW,SCM Ion Chromatograp)ly [SW-846 7199] 
Certified Yes NJ SHW04.22500 NPW,SCM JCP [SW-846 6010B] [SW-846 6010C] 
Certified Yes NJ SHW04.23000 NPW,SCM JCP/MS [SW-846 6020A] [SW-846 6020] 
Certified Yes NJ SHW04.24500 NPW,SCM ICP [SW-846 6010B] [SW-846 60IOC] 
Certified Yes NJ SHW04.25000 NPW,SCM ICP/MS [SW-846 6020A] [SW-846 6020] 
Certified Yes NJ SHW04.26000 NPW,SCM ICP [SW-846 6010B] [SW-846 6010C] 
Certified Yes NJ SHW04.26005 NPW,SCM ICP/MS [SW-846 6020A] [SW-846 6020] 
Certified Yes NJ SHW04.27500 NPW,SCM ICP [SW-846 60lOB] [SW-846 6010C] 
Certified Yes NJ SHW04.28000 NPW,SCM ICP/MS [SW-846 6020A] [SW-846 6020] 
Certified Yes NJ SHW04.30500 NPW,SCM ICP [SW-846 60lOB) (SW-846 60IOC] 
Certified Yes NJ SHW04.30505 NPW,SCM ICP/MS [SW-846 6020A] [SW-846 6020] 
Certified Yes NJ SHW04.31500 NPW,SCM JCP [SW-846 60108] [SW-846 60IOC] 
Certified Yes NJ SHW04.31600 NPW,SCM ICP/MS [SW-846 6020A] [SW-846 6020] 
Certified Yes NJ SHW04.34000 NPW,SCM ICP [SW-846 60108] [SW-846 6010C] 
Certified Yes NJ SHW04.34005 NPW,SCM IC'P/MS [SW -846 6020A] [SW -846 6020] 
Certified Yes NJ SHW04.35500 NPW,SCM ICP [SW-846 6010B] {SW-846 60IOC] 
Certified Yes NJ SHW04.36000 NPW,SCM ICP/MS [SW-846 6020A] [SW-846 6020] 
Certified Yes NJ SHW04.38000 NPW,SCM ICP [SW-846 60108] [SW-846 6010C] 
Certified Yes NJ SHW04.38505 NPW,SCM ICP/MS [SW-846 6020A] (SW-846 6020] 
Certified Yes NJ SHW04.39000 NPW,SCM ICP [SW-846 60IOB] [SW-846 6010C] 
Certified Yes NJ SHW04.40600 NPW,SCM IC'P/MS [SW-846 6020A] [SW-846 6020] 
Certified Yes NJ SHW04.41000 NPW,SCM ICP [SW-846 6010B] [SW-846 6010C] 
Certified Yes NJ SHW04.41500 NPW,SCM ICP/MS [SW-846 6020AJ [SW-846 6020] 
Certified Yes NJ SHW04.43000 NPW,SCM ICP [SW-846 60108] [SW-846 6010C] 
Certified Yes NJ SHW04.43005 NPW,SCM ICP/MS [SW-846 6020A] [SW-846 6020] 
Certified Yes NJ SHW04.44000 NPW,SCM ICP [SW-846 6010B] [SW-846 6010C] 
Applied No NJ SHW04.44001 NPW,SCM ICP/MS [SW-846 6020A] [SW-846 6020] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 02/24,2011 until 06/30,2011 

Parametel' Description 

Calcium 
Calcium 
Chromium 
Chromium 
Chromium (VI) 

Chromium (VI) 
Cobalt 
Cobalt 
Copper 
Coppe~ 

Iron 
Iron 
Lead 
Lead 
Magnesium 
Magnesium 
Manganese 
Manganese 
Molybdenum 
Molybdenum 
Nickel 
Nickel 
Potassium 
Potassium 
Selenium 
Selenium 
Silver 
snver 
Sodium 
Sodium 
Strontium 
Strontium . : 

; . 
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New Jersey Department ofEnvironm~ntal Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02124/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: SHW02- Characteristics of Hazardous Waste 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SHW02.01000 NPW,SCM Pensk.y Martens [SW-846 1010A] 

Certified Yes NJ SHW02.03000 NPW,Sqvl Aqueous Waste, Potentiometric [SW-846 9040C] 

Certified Yes NJ SHW02.06900 NPW,SCM TCLP, Toxicity Procedure, ZHE [SW-846 1311] 

Certified Yes NJ SHW02.06950 NPW,SCM TCLP, Toxicity Procedure, Shaker [SW-846 1311]. 

Certified Yes NJ SHW0;2.07000 NPW,SCM TCLP, Toxicity Procedure, Shaker [SW·8461311] 

Certified Yes NJ SHW02.08000 NPW,SCM Synthetic PPT Leachate Procedure [SW-846 1312] 

Certified Yes NJ SHW02.09000 NPW,SCM Multiple Extractions [SW-846 1320] 

Category: SHW03 -Analyze-Immediately Parameters 

Eligible to 
Report 

StatUii NJData State Code 1\Iatm Tecllnique Description Approved Method 

Certified Yes NJ SHW03.01000 NPW,SCM Aqueous, Electrometric [SW-846 9040C] 

Category: SHW04 -- Inorganic Parameters 

Eligible to 
"Report 

Status NJData State Code Matrix Technique Description Approv~ Method 

Certified Yes NJ SHW04.05000 NPW,SCM ICP [SW-846 6010!3] [SW-846 6(HOC] 

Certified Yes NJ SHW04.05500 NPW,SCM ICPIMS [SW-846 6020A] [SW-846 6020] 

Certified Yes NJ SHW04.06500 . NPW,SCM ICP [SW-846 60108] [SW-846 6010C] 

Certified Yes NJ SHW04.07000 NPW,SCM ICPIMS [SW-846 6020A] [SW-846 6020] 

Certified Yes NJ SHW04.09000 NPW,SCM ICP [SW-846 60108] [SW-846 6010C] 

Certified Yes NJ SHW04.09500 NPW,SCM ICPIMS [SW-846 6020A] [SW-846 6020] 

Certified Yes NJ SHW04.11500 NPW,SCM ICP [SW-846 6010B] [SW-846 6010C] 

Certified Yes NJ SHW04.12000 NPW,SCM ICPIMS [SW-846 6020A] [SW-846 6020] . 

Certified Yes NJ SHW04.l3500 NPW,SCM ICP [SW-846 6010B] [SW-846 6010C] 

Certified Yes NJ SHW04.14000 NPW,SCM ICPIMS [SW-846 6020A] [SW-846 6020] 

Certified Yes NJ SHW04.1510Q NPW,SCM ICP [SW-846 601GB] [SW-846 6010C] 

Certified· Yes NJ SHW04.15500 NPW,SCM ICP [SW-846 60IOB] [SW-846 60lOC] . 

Certified Yes NJ . SHW04.16000 NPW,SCM ICP/MS [SW-846 6020~] [SW-846 6020] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

--Annual Certified Parameters List- Effective as of 02124/2011 until 0613012011 

Parameter Description 

Ignitability 

Corrosivity - pH waste, >20% water 
Volatile organics 
Semivolatile organics 

Metals 

Metals - organics 
Metals - organics 

Parameter Description 

.PH 

Parameter Description 

Aluminum 
Aluminum 

Antimony 
Antimony 

Arsenic 
Arsenic 
Barium 
Barium 

Becyllium 
Becyllium 

Boron 
Cadmium 
Cadmium 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: SHW06 -- Organic Parameters, Chromatography 

Eligible to 
Report 

Status NJData State Code ·Matrix Technique Description Approved Method 

Certified Yes NJ SHW06.05010 NPW,SCM GC, Direct Injection orJ> & T, PID-HECD [SW-846 80218, Rev. 2, 12/96] 

Certified Yes NJ SHW06.05020 NPW,SCM GC, Direct Itljection or P & T, PIIJ..HECD [SW-846 8021B, Rev. 2, 12196] 

Certified Yes NJ SHW06.05030 NPW,SCM GC, Direct Injection or P & T, PID-HECD [SW-846 802IB, Rev. 2, 12/96] 

Certified Yes NJ SHW06.05040 NPW,SCM GC, Direct Injection or P & T, PID-HECD [SW-846 80218, Rev. 2, 12196] 

Certified Yes NJ SHW06.05050 NPW,SCM GC, Direct Injection or P & T, PID-HECD [SW-846 8021B, Rev. 2, 12196] 

Certified Yes NJ SHW06.05060 NPW,SCM GC, Direct Illjection or P & T, PID-HECD [SW-846 80218, Rev. 2, 12196] 

Certified Yes NJ SHW06.05068 NPW,SCM GC, Direct Injection or P & T, PID-HECD [SW-846 8021B, Rev. 2, 12196] 

Certified Yes NJ SHW06.05070 NPW,SCM GC, Direct Injection or P & T, PIIJ..HECD [SW-846 80218, Rev. 2, 12/96] 

Certified Yes NJ SHW06.050BO NPW,SCM GC, Direct Injection or P & T, PID-HECD [SW-846 80218, Rev. 2, 12/96] 

Certified Yes NJ SHW06.05090 NPW,SCM GC, Direct Injection or P & T, PID-HECD [SW-846 8021B, Rev.2, 12/96] 

Certified Yes NJ SHW06.05100 NPW,SCM GC, Direct Itljection or P & T, PID-HECD [SW-846 8021B, Rev. 2, 12196] 

Applied No NJ SHW06.05105 NPW,SCM GC, Direct Injection or P & T, PID-HECD [SW-846 802iB] 

·certified Yes NJ SHW06.05180 NPW,SCM GC, Direct Illjection or P & T, PID-HECD [SW-846 80218, Rev. 2, 12/96] 

Certified Yes NJ SHW06.05240 NPW,SCM GC, Direct nuection or P & T, PID-HECD [SW-846 8021B, Rev. 2, 12/96] 

Certified Yes NJ SHW06.05250 NPW,SCM GC, Direct Injection or P & T, PID-HECD [SW-846 8021B, Rev. 2, 12196] 

Certified Yes NJ SHW06.05270 NPW,SCM GC, Direct Injection or P & T, PID-HECD [SW-846 80218, Rev. 2, 12/96] 

Certified Yes NJ SHW06.05300 NPW,SCM GC, Direct Illjection or P & T, PID-HECD [SW-846 8021B, Rev. 2, 12/96] 

Certified Yes NJ SHW06.053 30 NPW,SCM GC, Direct Injection or P & T, PID-HECD [SW-846 80218, Rev. 2, 12/96] 

Certified Yes NJ SHW06.05360 NPW,SCM GC, Direct Injection or P & T, PID-HECD [SW-846 8021B, Rev. 2, 12196] 

Certified Yes NJ SHW06.12010 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 8081B] 

Certified Yes NJ SHW06.12020 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 80SlB] 

Certified Yes NJ SHW06.12030 NPW,SCM GC, Extraction, BCD or HECD, Capillary [SW-846 8081A] [SW-846 8081B] 

Certified Yes NJ SHW06.12040 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 8081B] 

Certified Yes NJ SHW06.12050 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 8081B] 

Certified Yes NJ SHW06.12060 NPW,SCM GC', Extmction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 80818] 

Certified Yes NJ SHW06.12070 NPW,SCM GC, Extraction, BCD or HECD, Capillary [SW-846 8081A] [SW-846 808IB] 

Certified Yes NJ SHW06.12080 NPW,SCM GC, Extmction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 808IB] 

Certified Yes NJ • SHW06.12090 NPW,SCM GC, EXtraction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 808IB] 

Certified Yes NJ SHW06.12100 NPW,SCM GC, Extraction, ECD or HEOD, Capillary [SW-846 8081A] [SW-846 80818] 

Certified Yes NJ SHW06.12110 NPW,SCM GC, Extmcti~n, ECD or HECD, Capillary [SW-846 8081A] [SW-846 80818] 

Certified Yes NJ SHW06.12120 NPW,SCM GC, &.traction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 8081B] 

Certified Yes NJ SHW06.12130 NPW,SCM GC, Extmction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 8081B] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 02/24/2011 until 06t30i2011 

~~/ 

~~ z~~v 
""'-~ 

Parameter Description 

Benzene 

Chlorobenzene 

Dichlorobenzene (1,2-) 

Dichlorobenzene (1,3-) 

Dichlorobenzene (1,4-) 

Ethylbenzene 

Styrene 

Toluene 

Xylene(o-) 

Xylene(m·) 
Xylene(p-) 

Xylenes (total) 

Dichloroprop~e (trans-1,3-) 

Dichloroethene ( cis-1,2-) 

Dichloroethene (trans-1,2-) 

Dichloropropene (cis-! ,3-) 

Tetracbloroethene 

Tricbloroethene 

Methyl tert-butyl ether 

Aldrin 
AlphaBHC' 

BetaBHC 

DeltaBHC 
Lindane (gamma 8HC) 

Chlordane (technical) 

Chlordane (alpha) 

Chlordane (gamma) 

DDD(4,4'-) 

DDE(4,4'-) 

DDT(4,4'-) 

Dieldrin 

Endosulfan I 
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New Jersey Department of Environmental Protection 
National Environmental Laboratory Accreditation Program 

ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 
Effeetive as of 02/2412011 until 06/30/2011 

Laboratory Name: ACCUTEST LAB ORA TORIES Laboratory Number: 12129 Activity ID: NLC100009 
223SRT130 
BLDGB 
Dayton, NJ 08810 

Category: SHW04 -Inorganic Parameters 

Eligible to 
Report 

Status NJData State Code Matrix Teehnique Description Approved Method 

Certified Yes NJ SHW04.45000 NPW,SCM ICP [SW-846 60108] (SW-846 6010C] 

Certified Yes NJ SHW04.45500 NPW,SCM ICP/MS (SW-846 6020A] [SW-846 6020] 

Certified Yes NJ SHW04.47100 NPW,SCM ICP [SW-846 6010B] (SW-846 6010C] 

Certified Yes NJ SHW04,47105 · NPW,SCM ICP/MS [SW-846 6020A] [SW-846 6020] 

Certified Yes NJ SHW04.47145 NPW,SCM ICP [SW-846 6010B] [SW-846 60IOC] 

Applied No NJ SHW04.47150 NPW,SCM ICP/MS [SW-846 6020A] . 

Certified Yes NJ SHW04.47500 NPW,SCM ICP [SW-846 6010B] [SW-846 6010C] 

Certified Yes NJ SHW04.47505 NPW,SCM ICP/MS [SW-846 6020A] [SW-846 6020] 

Certified Yes NJ SHW04.49000 NPW,SCM ICP [SW-846 6010B] [SW-846 6010C] 

Certified Yes NJ SHW04.49500 NPW,SCM ICP/MS [SW-846 6020A] [SW-846 6020] 

Applied No Nl SHW04.51045 NPW,SCM ICP [SW-846 6010B] 

Category: SHW06 -- Organic Parameters, Chromatography 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SHW06.02010 NPW,SCM Microextraction, GC, ECD [SW-846 8011, Rev. 0, 7/92] 

Certified Yes NJ SHW06.02020 NPW,SCM- Microextraction, GC, ECD [SW-846 8011, Rev. 0, 7.'92] 

Certified Yes Nl SHW06.02030 NPW,SCM Microextraction, GC, ECD [SW-846 8011, Rev. 0, 7'92] 

Certified Yes NJ SHW06.03048 NPW,SCM GC, Direct Injection or P & T, FID [SW-846 80158] [SW-846 8015C] 

Certified Yes Nl SHW06.03050 NPW,SCM GC, Direct Injection or P & T, FID [SW-846 80158] [SW-846 8015C} 

Certified Yes Nl SHW06.03090 NPW,SCM GC, Direct Injection or P & T, FID [SW-846 80158] [SW-846 8015C] 

Certified Yes NJ SHW06.03142 NPW,SCM GC, Direct Injection or P & T, FID [SW-846 8015B] [SW-846 8015C] 

Certified Yes NJ SHW06.03145 NPW,SCM GC, Direct Injection or P & T, FID [SW-846 8015BJ [SW-846 8015C] 

Certified Yes NJ SHW06.03180 NPW,SCM GC, Direct Injection or P & T, FID [SW-846 80158] [SW-846 8015C} 

Certified · Yes NJ SHW06:03778 NPW,SCM GC', Direct Injection or P & T, F!D [SW-846 80158] [SW-846 8015C] 

Certified Yes NJ SHW06.04010 :NPW,SCM GCP&T,FID {SW-846 8015B] [SW-846 8015C] 

Certified Yes Nl SHW06.04500 NPW,SCM Extraction, GC, FID [SW-846 80158] [SW-846 8015C] 

Certified Yes NJ SHW06.04505 NPW,SCM. Extraction, GC, Fill [USER DEFINED TCEQ 1005] 

Certified Yes NJ SHW06.04520 NPW,SCM Extraction, GC, FID [OTHER Nl-OQA-QAM-025, Rev. 7] 

Certified Yes NJ SHW06.04540 NPW,SCM Extractton, GC, Fill [OTHER NJDEP EPH I 0/08, Rev. 3] 

KEY: AE = Air and Emissions, BT = B~ological Tissues, DW = Drinking Water, NPW =Non-Potable Water, SCM = Solid and Chemical Materials 

-Annual Certified Parameters List--- Effective as of 0:2;24/2011 until 06/30i2011 

,v.,e•~ ~:"~/c 

2~ 

Parameter Description 

Thallium 

Thallium 

Tin 

Tin 

Titanium 

Titanium 

Vanadium 

Vanadium 
Zinc 

Zinc 

Zirconium 

Parameter Description 

.Dibromoethane (1,2-) (EDB) 

Dibromo-3-chloropropane (1,2-) 

Trichloropropane (1,2,3-) 

Butanol (1-) 

Tert-butyl alcohol 

Iso-butyl alcohol 
Propyl Alcohol (n-) 

Isopropyl alcohol 

Methyl alcohol (Methanol) 

Ethy 1 alcohol 

Gasoline range organic 

Diesel range organic 

Diesel range organic 

Petroleum Organics 

Extractable Petroleum Hydrocrubons 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/2412011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: SHW06 - Organic Parameters, Chromatography 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved l\Iethod 

Certified Yes NJ SHW06.16140 NPW,SCM GC, Extraction or Direct Inject, FID [SW-846 8100, Rev. 0, 9/86] 

Certified Yes NJ SHW06.16150 NPW,SCM GC, Extraction or Direct Inject, FlO [SW-846 8100, Rev. 0, 9/86] 
Certified Yes NJ SHW06.16160 NPW,SCM GC, Extraction or Direct Inject, FID [SW-846 8100,Rev. 0, 9/86] 

Certified Yes NJ SHW06.230l0 NPW,SCM GC, Extraction, ECD, Capillary [SW-846 8151A, Rev 1, 9/96] 
Certified Yes NJ SHW06.23020 NPW,SCM GC, Extraction, ECD, Capillary [SW-846 8151A, Rev 1, 9/96] 

Certified Yes NJ SHW06.23021 NPW,SCM GC, Extraction, ECD, Capillary [SW-846 8151A, Rev. 1, 9/961 
Certified Yes NJ SHW06.23030 NPW,SCM GC, Extraction, ECD, Capillary [SW-846 8151A, Rev 1, 9/96] 
Certified Yes NJ SHW06.23040 NPW,SCM GC, Extraction, ECD, Capillary [SW-846 8151A, Rev 1, 9/96] 
Certified Yes NJ SHW06.23041 NPW,SCM GC, Extraction, ECD, Capillary [SW-846 8151A, Rev. 1, 9/96] 
Certified Yes NJ SHW06.23050 NPW,SCM GC, Extraction, ECD, Capillary [SW-846 8151A, Rev 1, 9!96] 
Certified Yes NJ SHW0623060 NPW,SCM GC, Extraction, ECD, Capillary [SW-846 815IA, Rev 1, 9/96] 
Certified Yes NJ SHW06.23063 NPW,SCM GC, Extraction, ECD, Capillary [SW-846 8151A, Rev. 1, 9/96] 
Certified Yes. NJ SHW06.23064 NPW,SCM GC, Extraction, ECD, Capillary [SW-846 8151A, Rev. 1, 9/96] 
Certified Yes NJ SHW0623066 NPW,SCM GC, Extraction, ECD, Capillary [SW-846 8151:A, Rev. I, 9/96] 
Certified Yes NJ SHW0623070 NPW,SCM GC, Extraction, ECD, Capillary [SW-846 8151A, Re\1 1, 9/96] 
Certified Yes NJ SHW06.23100 NPW,SCM GC, Headspace, FID [OTHERJ. Chrom. Sci. RSK-175] 
Certified Yes NJ SHW0623105 NPW,SCM GC, Headspace, FID [OTHERJ. Chrom. Sci, RSK-175] 
Certified Yes NJ SHW06.23110 NPW,SCM GC, Headspace, FID [OTHERJ. Chrom. Sci. RSK-175] 
Certified Yes NJ SHW06.241LO NPW,SCM Extraction, HPLC [SW-846 8310, Rev. 0, 9/86] 
Certified Yes NJ SHW06.24120 NPW,SCM Extraction, HPLC [SW-846 8310, Rev. 0, 9/86] 
Certified Yes NJ SHW06.24130 NPW,SCM. Exllaction, HPLC [SW-846 8310, Rev. 0, 9/86] 
Certified Yes NJ SHW06.24140 NPW,SCM Extraction, HPLC [SW-846 8310, Rev. 0, 9/86] 
Certified Yes NJ SHW0624150 NPW,SCM Extraction, HPLC [SW-846 8310, Rev. 0, 9/86] 
Certified Yes NJ SHW06.24160 NPW,SCM Extraction, HPLC [SW-846 8310, Rev. 0, 9/86] 
Certified Yes NJ SHW06.24170 NPW,SCM Extraction, HPLC [SW-846 8310, Rev. 0, 9/86] 
Certified Yes NJ SHW0624180 NPW,SCM Extraction, HPLC [SW-846 8310, Rev. 0, 9/86} 
Certified Yes NJ SHW0624190 NPW,SCM Extraction, HPLC [SW-846 8310, Rev. 0, 9/86] 
Certified Yes NJ SHW06.24200 NPW,SCM Extraction, HPLC [SW-846 8310, Rev. 0, 9/86] 
Certified Yes NJ SHW0624210 NPW,SCM Extraction, HPLC [SW-846 8310, ReY. 0, 9i86] 
Certified Yes NJ SHW06.24220 NPW,SCM Extraction, HPLC [SW-846 8310, Re\. 0, 9/86] 
Certified Yes NJ SHW0624230 NPW,SCM Extraction, HPLC [SW-846 8310, Rev. 0, 9.'86) 
Certified Yes NJ SHW06.24240 NPW,SCM Extraction, HPLC [SW-846 8310, Rev_ 0, 9/86] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW = Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

--Annual Certified Parameters List- Effective as of 02:'24."2011 until 06/30.'2011 

. 

rit~ 
~· 

Parameter Description 

Naphthalene 
Phenanthrene 
Pyrene 
Dalapon 
Dicamba 
Dichlorprop 
Dinoseb 
0(2,4-) 
DB (2,4-) 
T(2,4,5-) 
TP (2,4,5-) (Silvex) 

MCP~ 

MCPP 
Pentachlorophenol 
Picloram 
Ethane 
Ethene 
Methane 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Bcnzo{b)fluoranthene 
Benzo(ghi)pezylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Flooranthene 
Floorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
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New .Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective &I of 02124/lOll until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT 130 
BLDGB 
Dayton, N.T 08810 

Category: SHW06 - Organic Parameters, Chromatography 

Eligible to 
Report 

Status NJData State Code Matr.ix Technique Description Approved Method Parameter Description 

Certified Yes NJ SHW06.12140 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 8081B] Endosulfan II 

Certified Yes NJ SHW06.12150 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 8081B] Endosulfan sulfate 

Certified Yes NJ SHW06.12160 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 8081B] Endrin 

Certified Yes NJ SHW06.12170 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 8081A) [SW-846 8081B) Endrin aldehyde 

Certified Yes NJ SHW06.12180 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 808lA] [SW-846 8081B] Endrin ketone 

Certified Yes NJ SHW06.-12190 NPW,SCM · GC, Extraction, ECD or HECD, Capillary [SW-846 8081A) [SW-846 8081B] Heptachlor 

Certified Yes NJ SHW06.12200 NPW,SCM GC, &:traction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 8081B) Heptachlor epoxide 

Certified Yes NJ SHW06.12210 NPW,SCM GC, Extraction, ECD or HECD, Capillaty [SW-846 8081A] [SW-846 8081B] Methoxychlor 

Certified Yes NJ SHW06.12212 NPW,SCM GC, Extraction, ECD or HECD, Capillaty [SW-846 8081A] [SW-846 8081B] Mirex 

Certified Yes NJ SHW06.12220 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 8081A] [SW-846 8081B] Toxaphene 

Certified Yes NJ SHW06.13110 NPW,SCM <?C, Extraction, ECD or HECD, Capillary [SW-846 8082, Rev. 0, l2i96] PCB 1016 

Certified Yes NJ SHW06.13120 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 8082, Rev. 0, 12/96] PCB 1221 

Certified Yes NJ SHW06.13130 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 8082, Rev. 0, 12196] PCB 1232 

Certified Yes NJ SHW06.13140 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 8082, Rev. 0,12!96] PCB 1242 

Certified Yes NJ SHW06.13150 NPW,SCM GC, Extraction, ECD or HECD, Capillazy [SW-846 8082, Rev. 0,12/96] PCB 1248 

Certified Yes NJ SHW06.13160 NPW,SCM GC, ~ction, ECD or HECD, Capillary [SW-846 8082, Rev. 0, 12/96] PCB 1254 

Certified Yes NJ SHW06.13170 NPW,SCM GC, Extraction, ECD or HECD, Capillary [SW-846 8082, Rev. 0,12/96] PCB 1260 

Applied No NJ SHW06.13175 NPW,SCM GC, Extraction, ECD or HECD, Capillary (SW-846 8082A] PCB-1262 

Applied No NJ SHW06.13180 NPW,SCM GC, Extraction, ECD or HECD,' Capillary [SW-846 8082A] PCB-1268 

Certified Yes NJ SHW06.16010 NPW,SCM GC, Extraction or Direct Inject, FID [SW-846 8100, Rev. 0, 9/86J Acenaphthene 

Certified Yes NJ SHW06.16020 NPW,SCM GC, Extraction or Direct Inject, FID [SW-846 8100, Rev. 0, 9/86] Acenaphthylene 

Certified Yes NJ SHW06.16030 NPW,SCM GC, Extraction or Direct Inject, FID [SW-846 8100, Rev. 0, 9/86] Anthracene 

Certified Yes NJ SHW06.16MO NPW,SCM GC, Extraction or Direct Injeet, FID [SW-846 8100, Rev. 0, 9/86] Benzo(a)anthracene 

Certified Yes NJ SHW06.16050 NPW,SCM GC, Extraction or Direct Inject, FID [SW-846 8100, Re\. 0, 9/86) Benzo(a)pyrene 

Certified Yes NJ SHW06.16060 NPW,SCM GC, Extraction or Direct Inject, FID [SW-846 8100, Rev. 0, 9/86] Benzo(b )fluoranthene 

Certified Yes NJ SHW06.16070 NPW,SCM GC, Extraction or Direct Inject, FID [SW-846 8100, Rev. 0, 9/86] Benzo(k)fluoranthene 

Certified Yes NJ SHW06.16080 NPW,SCM GC, Extraction or Direct Inject, FID [SW-846 8100, Rev. 0, 9/86] Benzo(ghl)pecylene 

Certified Yes NJ SHW06.16090 NPW,SCM GC, Extraction or Direct Inject, FID [SW-846 8100, Rev. 0, 9/86] Chtysene 

Certified Yes NJ SHW06.16100 NPW,SCM GC, Ex~ction or Direct Inject, FID [SW-846 8100, Rev. 0, 9/86] Dibenzo(a,h)anthracene 

Certified Yes NJ SHW06.16110 NPW,SCM ·oc, Extraction or Direct Inject, FID [SW"846 8100, Rev. 0, 9/86] Fluoranthene 

Certified Yes NJ SHW06.16120 NPW,SCM GC, Extraction or Direct Inject, FID [SW-846 8100, Rev. 0, 9186] Fluorene 

Certified Yes NJ SHW06.l6130 NPW,SCM GC, Extraction or Direct Inject, FID [SW-846 8100, Rev. 0, 9/86] Indeno(1,2,3-cd)pyrene 

KEY:_AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED P AR.Al\'lETER LIST AND CURRENT STATUS 

Effective as of 02124/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: SHW07- Organic Parameters, Cbromatography/MS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SHW07.04083 NPW,SCM GC/MS, P & Tor Direct Illjection, CapiUacy [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04087 NPW,SCM GC!MS, P & Tor Direct Injection, Capillacy [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04088 NPW,SCM GC/MS, P & T or Direct llljection, Capi!Iary [SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04089 NPW,SCM GC.'MS, P & T or Direct Injection, Capillary [SW-846. 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04090 NPW,SCM GC/MS, P & Tor Direc_t Illjection, Capi!Iary [SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04100 NPW,SCM GC'MS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04110 NPW,SCM GC/MS, P & Tor Direct Illjection, Capillacy [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04111 NPW,SCM GC/MS, P&T, or Direct Injection, Capillary [SW-846 8260B] 

Certified Yes NJ SHW07.041l2 NPW,SCM GC/MS, P & Tor Direct flljection, Capillacy [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04115 NPW,SCM GC'MS, P & Tor Direct IQjection, Capi!Iary [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04120 NPW,SCM GC'MS, P & Tor Direct Illjection, Capillary [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04130 NPW,SCM GC.'MS, P & Tor Direct Injection, Capillacy [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04140 NPW,SCM GC/MS, P & T or Direct Injection, Capillacy [SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04150 NPW,SCM GC'IMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04160 NPW,SCM GCIMS, P & Tor Direct Injection, Capillacy [SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04165 NPW,SCM GCIMS, P & T or Direct II\iection, ·Capillary [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04170 NPW,SCM GCtMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04180 NPW,SCM OOMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04185 NPW,SCM GC'MS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04186 NPW,SCM GCIMS, P & Tor Direct IQjection, Capillary [SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04187 NPW,SCM GC/M~, P & T or Direct Injection, Capillacy [SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NI SHW07.04190 NPW,SCM GC/MS, P & T or Direct Illjection, Capillary [SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04200 NPW,SCM GC/MS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04210 NPW,SCM GCIMS, P & T or Direct Injection, Capillacy . [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW0704220 NPW,SCM GC,MS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04230 NPW,SCM GC'MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04235 NPW,SCM GCrMS, P & Tor Direct Injection, Capillacy [SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04240 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04241 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 

Certified Yes NJ SHW07.04242 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04249 NPW,SCM GC/MS, P & Tor Direct II\iection, Capillary [SW-846 82608, Rev. 2, 12'96] 

Certified Yes NJ SHW07.04250 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM = Solid and Chemical Materials 

---Annual Certified Parameters List_; Etrective as of 02124/2011 until 06,30/2011 
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Parameter Description 

Xylene(p-) 

tert-Amylmethyl ether fTAME] 

Allyl chloride 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

Cyclohexane 

Cyclohexanone 
Butadiene (2-chloro-1,3-) 

Crubon tetrachloride 

Chloroethane 

Chloroethyl vinyl ether (2-) 

Chloroform 
Chloromethane 

Diethyl ether (Ethyl ether) 

Dichloropropene (trans-1,3-) 

Dibromochloromethane . 

Dibromoethane (1,2-) (EDB) 

Dibromomethane 

Dibromo-3-chloropropane (1,2-) 

Dicblorodifluorometbane 

Dicbloroethane (1,1-) 

Dichloroethane (1 ,2-) 

Dichloroethene (1,1-) 

Dichloroethene (trans-1,2-) 

Dicbloroethene (cis-1,2-) 
Dichloropropane (1,2-) 

Dichloropropane (1,3-} 

Dichloropropane (2,2-) 
Dicbloropropene (l,l-} 

Dichloropropene ( cis-1 ,3-) 
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New Jersey l>epartment of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02124/2011 until 06/3012011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: SHW06 -Organic Parameters, Chromatography 

Eligible to 
Report 

Status NJData State Code 1\latrlx Technique Description Approved Method 

Certified Yes NJ SHW0624250 NPW,SCM Extraction, HPLC [SW-846 8310, Rev. 0, 9'86] 

Certified Yes NJ SHW0624260 NPW,SCM Extraction, HPLC [SW-846 8310, Rev. 0, 9186] 

Category: SHW07 - Orgartic Parameters, ChromatographyfMS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SHW07.04004 NPW,SCM GCIMS/SIM, Direct Aqueouslnjection [USER DEFINED SW-846 82608] 

Certified Yes NJ SHW07.04006 NPW,SCM GCIMS/SIM, Direct Aqueous Injection [USER DEFiNED SW-846 82608] 

Certified Yes NJ SHW07.04010 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12196] 

Certified Yes NJ SHW07.040ll NPW,SCM GCIMS, P & T or Direct Injection, Capillazy [SW-846 82608, Rev. 2,12196] 

Certified Yes NJ SHW07.04012 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12196] 

Certified Yes NJ SHW07.04013 NPW,SCM GCIMS, P & T or Direct Injection, Capillazy [SW-846 82608, Rev~ 2, 12..96] 

Certified Yes NJ SHW07 .04014 NPW,SCM GCIMS, P & T or Direct Injection, Capillacy [SW-846 82608, Rev. 2, 12196] 

Certified Yes NJ SHW07.04020 NPW,SCM GCIMS, P & Tor Direct Injection, Capillaty [SW-846 82608, Rev. 2, 12196] 

Certified Yes NJ SHW07.04022 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 82608, Rev. 2, 12196} 

Certified Yes NJ SHW07.04023 NPW,SCM GCIMS, P & T or Direct Injection, Capillaty [SW-846 82608, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04030 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04040 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev.~. 12196] 

Certified Yes NJ SHW07 .04050 NPW,SCM GCIMS, P & T or Direct Injection, Capillaty [SW-846 82608, Rev. 2, I2i96] 

Certified Yes NJ SHW07.04060 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12'96] 

Certified Yes NJ SHW07.04065 NPW,SCM GCIMS, P & Tor Direct Injection, Capillaty [SW-846 82608, Rev. 2, 12196] 

Certified Yes NJ SHW07.04067 NPW,SCM GCIMS, P & Tor Direct Injectio~ Capillaty [SW-.846 8260B, Rev. 2,12/96] 

Certified Yes NJ SHW07.04070 NPW,SCM GC'/MS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12196] 

Certified Yes NJ SHW07.0407l NPW,.SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04072 NPW,SCM GCMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04073 NPW,SCM GCfMS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04074 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 1·2/96] 

Certified Yes NJ SHW07.04080 NPW,SCM GC/MS, P & T or Direct Injection, Capfihuy [SW-846 82608, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04081 NPW,SCM GCMS, P & Tor Direct Injection, Capillaty [SW-846 82608, Rev. 2, 12/96] 

Certified Yes NJ SHW01'.04082 NPW,SCM GC:MS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 02124.'2011 until 06i30/2011 

Parameter Description 

Phenanthrene 

Pyrene 

Parameter Description 

Ethylene glycol 

Propylene glycol 

Benzene 

Bromo benzene 

Butyl benzene (n-) 

Sec-butylbenzene 

Tert-butylbenzene 

Chlorobenzene 

Chlorotoluene (2·) 

Chlorotoluene ( 4-) 

Dichlorobenzene (1,2-)" 

Dichlorobenzene ( 1 ,3-) 

Dichlorobenzene (1,4-) 

Ethyibenzene 

Isopropylbenzene 

Propylbenzene (n-) 

Toluene 

Isopropyltoluene ( 4-) 

Tricblorobenzene (1,2,3-) 

Trimethylbenzene (1,2,4-) 

Trimethylbenzene (1,3,5-) 

Xylenes (total) 

Xylene(m-) 

Xylene(o-) 
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New Jersey l)epartment of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 0613012011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT 130 
BLDGB 
Dayton, NJ 08810 

Category: SHW07 -- Organic Parameters. Chromatography/MS 
Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SHW07.04385 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 
Certified Yes NJ SHW07.04390 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 
Certified Yes NJ SHW07.04395 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12.'96] 
Certified Yes NJ SHW07.04398 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 
Certified Yes NJ SHW07.04400 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 
Certified Yes NJ SHW07.044LO NPW,SCM GC 'MS, P & T or Direct Injection, Caplllary [SW-846 8260B, Rev. 2, 12196} 
Certified Yes NJ SHW07.04500 NPW,SCM GCII\.1S, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04530 NPW,SCM GC/MS, P & 1' or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04535 NPW,SCM GC'IMS, P&T, or Direct Injection, Capillary [SW-846 8260B] 
Certified Yes NJ SHW07 .04540 NPW,SCM GC MS, P & T or Direct Injection, Capillary [SW-846 8260C, Rev. 2, 12196] 
Certified Yes NJ SHW07.04550 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 
Certified Yes NJ SHW07.04560 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 
Certified Yes NJ SHW07.04570 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 
Certified Yes NJ SHW07.04572 NPW,SCM GC/MS, Extract, or Direct Injection, Capillary [SW-846 8260B] 
Certified Yes NJ SHW07.04590 NPW,SCM GCIMS, P 8::. T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 
Certified Yes NJ SHW07.04660 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.04665 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.04670 NPW,SCM GC''MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.04675 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Dropped No NJ SHW07.04700 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270CJ 
Certified Yes NJ SHW07.04702 NPW,SCM GCIMS, Extract, or Direct Injection, Capillaty [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.04705 NPW,SCM GC''MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.04715 NPW,SCM GCIMS, ·Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 
Certified Yes NJ SHW07.04720 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 
Certified Yes NJ SHW07.0"4730 NPW,SCM GC.'MS, Extract or Dir Inj, C'.aplllary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.04755 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] (SW-846 8270D] 
Certified Yes NJ SHW07.04760 NPW,SCM GC'MS, Extract or Dir Inj, Capil1ary [SW-846 8270C] [SW-846 8270D] 
Dropped No NJ SHW07.04765 NPW,SCM GC'MS, Extract or Dir Inj, Capillary [SW-846 8270D] 
Certified Yes NJ SHW07.04767 NPW,SCM GC.'MS, Extract or Dir Inj, Capillaty [SW-846 8270('] [SW-846 8270D] 
Certified Yes NJ SHW07.04770 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes ·NJ SHW07.04780 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D]" 
Certified Yes NJ SHW07.04785 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List-- Effective as of 02/14.'2011 until 06/30,'2011 
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Parameter Description 

Propionitrile 
Methyl tert-butyl ether 
Tert-butyl alcohol 
Acetonitrile 
Acrolein 
Acrylonitrile 
Hexachlorobutadiene ( 1 ,3-) 
Hexachloroethane 
Meth:>:lcyclohexane 
Naphthalene 
Styrene 
Tetrachloroethane (1,1, 1,2-) 
Trichlorobenzene (1,2,4-) 
Trimetbylpentane (2,2,4-) 
Dioxane (1,4-} 
Alpha- terpineol 
Acetophenone 
Acetylaminofluorene (2-) 
Aminobiphenyl (4-) 
Benzyl chloride 
Biphenyl (lJ'-) 
Chlorobenzilate 
Diallate (cis) 
Diallate (trans) 

Dibenz{a,b.)acridine 
Dichlorophenol (2,6-) 
Dimetboate 
Dimethylaminobenzene (N, N-) 
Dimethylaminoazobenzene 
Dimetbylbenz(a)anthracene (7 ,12-) 
Dinitrobenzene (1 ,3-) 
Dinoseb 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02124/2011 until 06130/2011 

Laboratory Name:. ACCUTEST LABORATORIES Laboratory Number: 12129 ActiVity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: SHW07 - Organic Parameters, Chromatography/MS 

Ell~bleto 
Report 

Statui NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SHW07.04255 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes .NJ SHW07.04257 NPW,SCM GC''MS, P & Tor Direct Iujec#on, Capilllll)' [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04258 NPW,SCM GCIMS, P&T, or Direct Injection, Capillary [SW-846 8260B] 
Certified Yes NJ SHW07.04259 NPW,SCM GC/MS, P & T or Direct Injection, Capilllll)' [SW-846 8260B, Rev. 2, 12!96] 
Certified Yes NJ SHW07.04260 NPW,SCM GC/MS, P & Tor Direct Injection, Capilhuy [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04265 NPW,SCM GC'MS, P&T, or Direct Injection, Capillary [SW-846 8260B] 

Certified Yes NI SHW07.04270 NPW,SCM GClMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04280 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 82605, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04282 NPW,SCM GC/MS, P & Tor Direct Injection, Capillacy [SW-846 82608, Rev. 2, 12/96] 
Certified Yes NJ SHWOi04290 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04300 NPW,SCM GC/MS;·P & Tor Direct Injection, Capilllll)' [SW-846 8260B, Rev. 2, 12i96] 
Certified Yes NJ SHW07.04310 NPW,SCM GC./MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04320 NPW,SCM Gc/MS, P & Tor Direct Injection, Capillacy [SW-846 8260B, Rev. 2, 12!96] 
Certified Yes NJ SHW07.04322 . ~PW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04325 NPW,SCM GCIMS, P & Tor Direct Injection, Capillacy [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04327 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary tsW-846 8260B, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04330 NPW,SCM GC'MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04340 NPw:sCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04350 NPW,SCM GCIMS, P & Tor Direct Injection, Capillacy [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04360 NPW,SCM GCIMS, P & Tor Direct Injection, Capillaty [SW-846 82608, Rev. 2, 12196] 
Certified Yes NJ SHW07.04364 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04365 NPW,SCM GC/MS, P & T·or Direct Injection, Capillary (SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04367 Nl'W,SCM GC/MS, P & Tor Direct Injection, Capillary (SW-846 8260B, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04370 NPW,SCM GC/MS, P & Tor Direct Injection, Capillaty [SW-846 82608, Rev. 2, 12/96] 
Certified Yes NJ SHW07.0437l NPW,SCM GC'MS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04372 NPW,SCM GC.'MS, P & Tor Direct Injection, Capillary (SW-846 82608, Rev. 2, 12"96] 

Certified Yes NJ SHW07,04373 NPW,SCM GC/MS, P & Tor Direct Injection. Capillary [SW-846 .82608, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04374 NPW,SCM GC/MS, P&T, or Direct Injection. Capillacy [SW-846 8260B] 
Certified Yes NJ SHW07.04375 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 '82608, Rev. 2, 12/96] 

4 

Certified Yes NJ SHW07.04376 . NPW,SCM GC/MS, P &·Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 

Certified Yes NJ SHW07.04379 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-S46 8260B, Rev. 2, 12/96] 
Certified Yes NJ SHW07.04380 NPW,SCM GC 'MS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 

KEY: AE =Air and Emissions, BT"' Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

---Annual Certified'Pararneters List-- Effective as of 02124/2011 until 06/30/2011 

Parameter Description 

Dichloro-2-butene (trans-I ,4-) 
Diisopropy1 Ether [DIPE] 
Butanol (l-)· 

Ethanol 
Methylene chloride (Dichloromethane) 
Nitropropane (2-) 
Tetrachloroethane (1,1,2,2-) 
Tetrachloroethene 
Tetrahydrofuran 
Trichloroethane { 1,1, 1-) 
Trichloroethane {1,1,2-) 
Trichloroethene 
Trichlorofluoromethane 
Trichloro (1,1,2-) trifluoroethane (1,2,2-) 
Trichloropropane (1,2,3-) 
Vinyl acetate 
Vinyl chloride 
Acetone 
Carbon disulfide 
8utanone (2-) 
Ethyl-tert-butyl Ether [ETBE] 
Ethyl acetate 
Ethyl methacrylate 
Hexanone (2-) · 
Methacrylonitn1e 
Methyl acrylate 
Methyl methacrylate 
Methyl acetate 
Methyl iodide 
Iso-butyl alcohol 
Pentachloroethane 
Peirtanone (4-methyl-2-) (MIBK) 
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New Jersey Department of Environmental Protection 

National Environmental Laborator~r Accreditation Program 
ANNUAL CERTJFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT 130 
BLDGB 
Dayton, NJ 08810 

Category: SHW07 - Organic Parameters, Chromatography/MS 
Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SHW07 .04990 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 
Certified Yes NJ SHW07.04995 NPW,SCM GC.'MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05004 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 
Certified Yes NJ SHW07.05005 NPW,SCM GC'.MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05006 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05010 NPW,SCM GC'/MS, Extract or Dir lnj, Capillary [SW-846 8270C] [SW-846 82700] 
Certified Yes NJ SHW07.05011 NPW,SCM GC!MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 
Certified Yes NJ SHW07.05012 NPW,SCM GC!MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05020 NPW,SCM GC/MS, Extract or Dir lnj, Capillary [SW-846 8270C] {SW-846 8270D] 
Certified Yes· NJ SHW07.05030 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05038 NPW,SCM GC.'MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05040 NPW,SCM GC/MS, Extract or Dir lnj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.0504S NPW,SCM GC/MS, Extract or Dir lnj, Capillary [SW-846 8270C] [SW~846 8270D] 
Certified Yes NJ SHW07.05048 NPW,SCM GC!MS, Extract or Dir lnj, Capillary [SW-846 82'iOC] [SW-846 8270D]. 
Certified Yes NJ SHW07.050SO NPW,SCM GC/MS, Extract or Dir lnj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05060 NPW,SCM GC!MS, Extmct or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 
Certified Yes NJ SHW07.05062 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05063 NPW,SCM GCIMS, Extract or Oir Inj, Capillary [SW-846 8270C] [SW-846 82700] 
Certified Yes NJ SHW07 .05070 NPW,SCM GC!MS, Extract or Dir Inj; Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05080 NPW,SCM GC!M:S, Extract or Dir Inj, Capillazy [SW-846 8270C] [SW-846 82700] 
Certified Yes NJ SHW07.05090 NPW,SCM GC!MS, Extract or Dir lqJ, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05100 NPW,SCM GC'IMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 
Certified Yes NJ SHW07.05110 NPW,SCM GC'IMS, Extract or Dir Inj, Capi~ [SW-846 8270C] [SW~846 82700] 
Certified Yes NJ SHW07.05115 NPW,SCM GC/MS, Extract or Dir lnj, Capillary [SW-846 8270C] [SW-846 82700] 
Certified Yes NJ SHW07.05120 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 
Certified Yes NJ SHW07.05130 NPW,SCM GC'.'MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05132 NPW,SCM GC!MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SI:IW07.05140 NPW,SCM GC!MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05150 NPW,SCM GC!MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05160 NPW,SCM GC'/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 
Certified Yes NJ SHW07.05170 NPW,SCM GC!MS, Extract or Dir Inj, Capillary [SW~846 8270C] [SW-846 827001 
Certified Yes NJ SHW07.05180 NPW,SCM GC!MS, Extract or Dir lnj, Capillary [SW-846.8270C] [SW-846 8270D] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW = Drinking Water, NPW = Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 0212412011 until 06/30/2011 

~~!.!/~ 

~ ~ '" ~ .. ..;:;<'\ 
11011. 

Parametel" De$crlption 

Toluidine (5-nitro-2-) 
Trinitrobenzene (1,3,5-) 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
N-Nitrosomethylethylamine 
N-Nitrosopyrrolidine 
Diphenylamine 
Carbazole 
Benzidine 
Oichlorobenzidine (3,3'-) 
Diphenylhydrazine (1,2-) 
Aniline 
Chloraniline (4-) 
Nitroanilfue (2-) 
Nitro aniline (3-) 
Nitroaniline ( 4-) 
Chloronaphthalene (2-) 
Hexachlorobenzene 
Hexachlorobutadiene (1,3-) 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachloropropene 
Tricblorobenzene (1,2,4-) 
Bis (2-chloroethoxy) methane 
Bis (2-chloroethyl) ether 
Bis (2-chloroisopropyl) ether 
Chlorophenyl-phenyl ether ( 4-) 
Bromophenyl-phenyl etber(4-) 
Dinitrotoluene (2,4-) 
Dinitrotoluene (2,6-) 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02124/2011 until 06/30/~011 

Laboratory Name:· ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: SHW07 -Organic Parameters, Chromatography/MS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved 1\lethod 

Certified Yes NJ SHW07.04790 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

<:;ertified Yes NJ SHW07,04810 NPW,SCM GC!MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.04815 .NPW,SCM GCIMS, Extract or Oir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.04820 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04825 NPW,SCM GCIM_S, Extract or Dir Inj, CapillaiY [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.04830 NPW,SCM GCIMS, Extiact or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04835 NPW,SCM GC/MS, Extract or Dir Inj, CapillaiY [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04845 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04850 NPW,SCM GC!MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04855 NPW,SCM GCIMS, ~tract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04860 NPW,SCM GC/MS, Extract or Dir Inj, CapiliaiY [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04870 NPW,SCM GCIMS, Extract or Dir Inj, Capillaty [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04875 NPW,SCM GC/MS, Extract or.Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.04880 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04885 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04890 NPW,SCM GC/MS, Extract or Dir lnj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW0704895 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [Sy/-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.04900 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04905 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.04910 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04920 NPW,SCM GC/MS, Extract or Dir Inj, Capillary· [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.04925 NPW,SCM GC/MS, Extract or Oir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04930 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.04935 . NPW,SCM GC,MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.04940 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04945 NPW,SCM GC/MS, Extract or Dir Inj, Capillary (SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04950 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.04955 NPW,SCM GC/MS, Extract or Dir Inj, CapillaiY [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.04975 NPW,SCM GC/MS, Extract or Dir Inj, CapiHary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.04980 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.04985 NPW,SCM GC!MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 02i24/20ll until 06,"30/2011 

~
% 

~
...::,;-r..~v-

... 
~-

Parameter Descri!!tion 

Disulfoton 

Isodrin 

Isosafrole (cis-) 

Isosafrole (trans-) 

Kepone 

Methanesulfonate (Ethyl-) 

Metbanesulfonate (Methyl-) 

Methylcholanthrene (3-) 
Napthoquinone (1,4-) 

Napththylamine (1-) 

Napththylamine (2-) 

N-Nitroso·di-n-butylamine 

N-NitJ:osommpholine 

N-Nitrosopiperidine 

Parathion 

Parathion methyl 

Pentachlorobenzene 

Pentachloroethane 

Pentachloronitrobenzene 

Phenacetin 

Phenylethylamine {alpha, alpha-Dimethyl} 

Ph orate 

Phosphorotbioate {0,0,0-triethyl) 

Phosphorothioate {0,0-diethyl-0-2-pyrazinyl) 
[Thionazin] 
Picoline (2-) 

Pronamide 

Quinoline -1-0xide (4-Nitro) 

Safrole 

Tetrachlorobenzene (1 ,2,4,5-) 

Tetrachlorophenol (2,3,4,6-) 

Toluidine (2-) (2-Methylaniline) 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 

~~ ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

~ Effective as 11f 02/2412011 until 06/30/2011 ~ . 

t 
Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 --~ ·. ""' 
2235RT 130 

~~-
BLDGB 
Dayton, NJ 08810 

Category: SHW07 - Organic Parameters, Chromatography!MS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method Parameter Description 

Certified Yes NJ SHW07.05190 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] Isophorone 

Certified Yes NJ SHW07.05200 NPW,SCM GCIMS, Extract or Dir Inj, Capillaty [SW-846 8270C] [SW-846 82700] Nitrobenzene 

Certified Yes NJ SHW07.05210 NPW,SCM GC'MS, Extract or Oir Inj, Capillary [SW-846 8270C] [SW-846 82700] Butyl benzyl phthalate 

Certified Yes NJ SHW07.05220 NPW,SCM GCIMS, Extract or Dir Inj, Capitlacy [SW-846 8270C] [SW-846 82700] Bis (2-ethylhexyl) phthalate 

Certified Yes NJ SHW07.05230 NPW,SCM GCIMS, Extract or Oir Inj, Capillaty [SW-846 8270C] [SW-846 82700] Oiethyl phthalate 

Certified Yes NJ SHW07.05240 NPW,SCM GCIMS, Extract or Oir Inj, Capillaty [SW-846 8270C] [SW-846 82700] Dimethyl phthalate 

Certified Yes NJ SHW07.05250 NPW,SCM GCIMS, Extract or Oir Inj, Capillaty [SW-846 8270C] [SW-84~ 8270D] Di-n-butyl phthalate 

Certified Yes NJ SHW07.05260 NPW,SCM GCIMS, Extract or Dir Inj, Capillacy [SW-846 8270C] [SW-846 82700] Di-n-octyl phthalate 

Certified Yes NJ. SHW07.05270 NPW,SCM GCIMS, Extract or Oir Inj, Capillacy [SW-846 8270C] [SW-846 82700] Acenaphthene 

Certified Yes NJ SHW07.05280 NPW,SCM GC'MS, Extract or Oir Inj, Capillary [SW-846 8270C] [SW-846 8270D] Anthracene 

Certified Yes NJ SHW07.05290 NPW,SCM GCIMS, Extract or Dir Inj, Capillacy [SW-846 8270C] [SW-846 8270D] Acenaphthylene 

Certified Yes NJ SHW07.05300 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] Benzo(a)anthracene 

Certified Yes NJ SHW07.05310 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] Benzo(a)pyrene 

Certified Yes NJ SHW07.0S320 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] Benzo(b )fluoranthene 

Certified Yes NJ SHW07.0S330 NPW,SCM GCIMS, Extract or Dir 11\i, Capillaty [SW-846 8270C] [SW-846 82700] Benzo(gbi)pecylene 

Certified Yes NJ SHW07.0S340 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] Benzo(k)fluoranthene 

... Certified Yes NJ SHW07.05350 NPW,SCM GCIMS, Extract or Dir Il\i, Capillacy [SW-846 8270C] [SW-846 82700] Chcysene 

Certified Yes NJ SHW07.05360 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] Dibenzo(a,h)anthracene 

Certified Yes NJ SHW07.05370 NPW,SCM GCtMS, Extract or Oir Inj, Capillaty [SW-846 8270C] [SW-846 8270D] Fluoranthene 

Certified Yes NJ SHW07.05380 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] Fluorene 

Certified Yes NJ SHW07.05390 NPW,SCM GCIMS, Extract or Dir Inj, Capillaty [SW-846 8270C] [SW-846 82700] Indeno(l,2,3-cd)pyrene 

Certified Yes NJ SHW07.05400 NPW,SCM GCIMS, Extract or Dir Inj, Capillaty [SW-846 8270C] [SW-846 82700] Methylnaphthalene {2-) 

Certified Yes NJ SHW07.05410 NPW,SCM GCIMS, Extract or Dir lnj, Capillary [SW-846 8270C] [SW-846 82700] Naphthalene 

Certified Yes NJ SHW07.05420 NPW,SCM GCIMS, Extract or Oir Inj, Capillary [SW-846 8270C] [SW-846 82700] Phenanthrene 

Certified Yes NJ SHW07.05430 NPW,SCM GCMS, Extract or Oir Inj, Capillary [SW-846 8270C] [SW-846 82700] Pyrene 

Certified Yes NJ SHW07.05440 NPW,SCM GCIMS, Extract or Dir Inj, Capillacy [SW-846 8270C] [SW-846 82700] Methyl phenol (4-chloro-3-) 

Certified Yes NJ SHW07.05450 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] Chlorophenol (2-) 

Certified Yes NJ SHW07.05460 NPW,SCM GC'MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] Dichlorophenol (2,4-) 

Certified Yes NJ SHW07.05470 NP~,SCM GC'MS, Extract or Dir 11\i, Capillary [SW-846 8270C] [SW-846 82700] Dimethylphenol (2,4-) 

Certified Yes NJ SHW07.05480 NPW,SCM GCIMS, Extract or Oir Inj, Capillary [SW-846 8270C] [SW-846 8270D] Dinitrophenol (2,4-) 

Certified Yes NJ SHW07.05490 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] Dinitrophenol (2-methyl-4,6-) 

Certified Yes NJ SHW07.05500 NPW,SCM GCIMS, Extract or Dir lnj, Capillary [SW-846 8270C] [SW-846 8270D] Methylphenol (2-) 

KEY: AE =Air and Emissions, BT =Biological Tissues, OW= Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02124/2011 untn 06/30/2011 

-Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: SHW07- Organic Parameters, Chromatography/MS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SHW07.05510 NPW,SCM GC/MS, Extract or Dir Inj, Capillaxy [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.05520 NPW,ScM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.05530 NPW,SCM GCIMS, Extract or Dir Inj, Capillaxy [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.05540 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.05550 NPW,SCM GC/MS, Extract or Dir hU, Capillaxy [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.05560 NPW,SCM GC!MS, ExtractorDirinj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.05570 NPW,SCM GC.'MS, Extract or Dir Inj, Capillary [SW-846 8270Cl[SW•846 82700] 

Certified Yes NJ SHW07.05590 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.05600 NPW,SCM GC/MS, Extract or Dir Inj, Capillaxy [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.05691 NPW,SCM GC/MS, .Extract or Dir Inj, Capillaxy [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.05692 NPW,SCM GC1MS, Extract or Dir Inj, Capillaxy [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.05700 NPW,SCM GGMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.05705 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D]. 

Certified Yes NJ SHW07.05710 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.05720 NPW,SCM GC/MS, Extract or Dir Inj, Capillaxy [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.05725 NPW,SCM GC1MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.05730 NPW,SCM GC/.MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.05750 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes .NJ SHW07.05765 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8~70D] 

Certified Yes NJ SHW07 .05990 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes "NJ SHW07.05995 NPW,SCM GC;MS, Extract or Dir hU, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.07584 NPW,SCM GC·MS/SIM, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.07586 NPW,SCM GC/MStSIM, Extractor Dir Il\i, Capillaxy [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.07588 NPW,SCM GCIMS/SlM, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.07590 NPW,SCM GCrMS1SIM, Extract or Dir IJ\j, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.07594 NPW,SCM .GC/MS!SIM, Extract or Dir Inj, Capillaxy [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.07596 NPW,SCM GC/MS/SIM, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 82700] 

Certified Yes NJ SHW07.07598 NPW,SCM GC/MS/SIM, Extract or Dir Inj, Capillary [SW-846 8270C] [SW-846 8270D] 

Certified Yes NJ SHW07.07616 .NPW,SCM GCIMS/SlM, Extract or Dir Inj, Capillary [SW-S46 8270C] [SW-846 8270D] 

KEY: AE"' Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List-- Effective as of ()2'24/2011 until 06i30i2011 

Parameter Description 

Methylphenol (4-) 

Nitropbenol (2-) 

Nitrophenol (4-) 

Pentachlorophenol 

Phenol 

Trichlorophenol (2,4,5-) 

Trichlorophenol (2,4,6-) 

Methylphenol (3-) 

Dibenzo"furan 

Dichlorobenzene (1 ,2-) 
Dichlorobenzene (1,3-) 

Dichlorobenzene (1,4-) 
Benzaldehyde 

Benzoic acid 

Benzyl alcohol 
Decane(n-) 

Octadecane (n-) 

Pyridine 

Caprolactam 

Atrazine 

Hydroquinone 

Benzo(a)antbracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Dibenzo(a,h)antbracene 

Hexachlorobenzene 

Indeno(l ,2,3-cd)pyrene 

Pentachlorophenol 
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New Jersey Department of Environmental Protection 

National Environmental Labor~tory Accreditation Program 

ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 
Effective as of 02124/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT 130 
BLDGB 
Dayton, NJ 08810 

Category: SHW09- Miscellaneous Parameters 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SHW09.02000 NPW,SCM Distillation [SW-846 901QC] 

Certified Yes NJ SHW09.03000 NPW,SCM Distillation [SW-846 90lOC] 

Certified Yes NJ SHW09.05000 NPW,SCM Colorimetric, Automated · [SW-846 9012B, Rev. 2, ll/04] 

Certified Yes NJ SHW09.10100 NPW,SCM Titration [SW-846 9034, Rev. 0, 12196] 

Certified Yes NJ SHW09.13050 NPW,SCM Ion Chromatography [SW-846 9056] [SW-846 9056A] 

Certified Yes NJ SHW09.14000 NPW,SCM Electrometric [SW-846 9040C, Rev. 3, 11!04] 

Certified Yes NJ SHW09.19000 NPW,SCM Infrared Spectrometry or FID [SW-846 9060A, Rev. I, 11/04] 

Certified Yes NJ SHW09.21000 NPW,SCM Colorimetric, Man, 4AAP Distillation [SW-846 9065, Rev. 0, 9/86] 

Certified Yes NJ SHW09.24100 NPW,SCM Extraction & Gravimetric - LL or SPE [SW-846 1664A, Rev. 1, 2/99) 

Certified Yes NJ SHW09.30250 NPW,SCM Ion Chromatography [SW-846 9056] [SW-846 9056A} 

Certified Yes NJ SHW09.33100 NPW,SCM Ion Chromatography [SW-846 9056] [SW-846 90S6A] 

Certified Yes NJ SHW09.34150 NPW,SCM Ion Chromatography [SW-846 9056] [SW~846 9056A] 

Certified No NJ SHW09.34160 NPW,SCM Ion Chromatography [USER DEFINED EPA 314 (Modified for solid 
matrices)] 

Category: SHW04 - Inorganic Parameters 

Eligible to 
Report 

Status NJData State Code Matrill: Technique Description .Approved Method 

Certified Yes NJ SHW04.03000 SCM Acid Digestion, Soil Sediment & Sludge [SW-846 30508] 

Certified Yes NJ SHW04.03700 SCM Chromium VI Digestion [SW-846 3060A] 

Certified Yes NJ SHW04.33500 SCM AA, Manual Cold Vapor [SW-846 7471A] [SW-846 7471B] 

Category: SBWOS - Organic Parameters, Prep./ Screening 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SHW05.03000 SCM Soxhlet Extraction [SW-846 3540C] 

Certified Yes NJ SHW05.04200 SCM Pressurized Fluid Extraction [SW-846 3545] [SW-846 3545A] 

Certified Yes NJ SHW05.05000 SCM Ultrasonic Extraction [SW-846 3550B] [SW-846 3550C] 

Certified Yes NJ SHW05.06000 SCM Waste Dilution [SW-846 3580A] 

Certified Yes NJ SHW05.07300 SCM Closed System Purge & Trap [SW-846 5035L] 

KEY: AE = Air and Emissions, BT = Biological Tissoes, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials· 

--Annual Certified Parameters List-- Effective as of 0212412011 until 06.'30.'2011 

~
~~{(',. 

~ ,. (,. . 

~A' 
~'!to~\ 

Parameter Description 

Cyanide 

Cyanide - amenable to Cl2 
Cyanide 

Sulfides, acid sol. & insol. 
Sulfate 

pH- waste, >20% water 
Total organic catbon (TOC) 

Phenols 
Oil & grease- hem 

Bromide 
Chloride 
Fluoride 

Perohlorate 

Parameter Description 

Metals 
Metals 
Mercury - solid waste 

Parameter Description 

Semivolatile organics 
Semivolatile organics 

Semi volatile organics 
Organics 
Volatile organics - low cone. 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as !If. 0212412011 until 0613012011 

Laboratory Name: ACCUTEST LABORATORJES Laboratory Numper: 12129 Activity ID: NLC100009 
2235RT130 
BLDGB 
Dayton, NJ 08810 

Category: SHWOS - Organic Parameters, Prep./ Screening 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ SHW05.0731 0. SCM Methanol Extract, Closed System P & T [SW-846 5035H] 

Certified Yes NJ SHW05.10000 SCM Cleanup-Alumina [SW-846 3610B] 

Certified Yes NJ SHW05.11000 SCM Petrolemn Waste, Cleanup Alumina [SW-846 36llB] 

Certified Yes NJ SHW05.12000 SCM Cleanup-Florisil [SW-846 3620B] [SW-846 3620C] 

Certified Yes NJ SHW05:13000 SCM Cleanup-Silica Gel [SW-846 3630C, Re-,r. 3, 12/96] 

Certified Yes NJ SHW05.14000 SCM Cleanup-Gel Permeation [SW-846 3640A, ReY. 1, 9194] 

Certified Yes NJ SHW05.15000 SCM Cleanup-Acid/Base Partition [SW-846 3650B, Rev. 2, 12/96] 

Certified Yes NJ SHW05.16000 SCM Cleanup-Sulfur Removal [SW-846 3660B, Rev. 2, 12196} 

Certified Yes NJ SHW05.17000 SCM Cleanup-Sulfuric Acid'KMn04 [SW-846 3665A, Rev. I, 12/96] 

Certified Yes NJ SHW05.18000 SCM Headspace, GC or GC'MS Screen [SW-846 3810, Rev. 0, 9/86] 

Category: S~Vf09 -Miscellaneous :Parameters 

Eligible to 
Report 

Status NJData State Code Matrb; Technique Description Approved Method 

Certified Yes NJ SHW09.08100 SCM Extraction [SW-846 9023, Rev. 0, 12i96] 

Certified Yes NJ SHW09.16000 SCM Mix with Water or Calcium Chloride [SW-846 9045C, Rev. 3, 1195] 
Applied No NJ SHW09.19100 SCM Pyrolytic [OTHER Lloyd Kahn] 
Certified Yes NJ SHW09.25000 SCM Extraction & Gravimetric [SW-846 9071 B, Rev. 2, 5/99] 
Certified Yes - NJ SHW09.26100. SCM Combustion, Bomb Oxidation [SW-846 5050, Rev. 0, 9/94] 

Certified Yes NJ SHW09.28350 SCM Bomb Calorimeter [ASTM D-240] 

Certified Yes NJ SHW09.29000 SCM Flow-Through Paint Filter, Observation [SW-846 9095, Rev. 0, 9/86] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-- Annual Certified Parameters List-- Effecti\·e as of 02124/2011 until 06{30120 11 

Parameter Description 

Volatile organics- high cone. 
Semivolatlle organics 

Semivolatlle organics 

Semivolatile organics 

Semivolatlle organics 

Semivolatile organics 

Semivolatile organics 

Semivolatile organics 

Semivolatile organics 

Volatile organi~s 

Parameter Description 

Extractable organic halides (BOX) 

pH - soil and waste 

Total organic carbon (TOC) 

Oil & grease -sludge-hem 

Chlorine- total, solid waste 

Heat of combustion (BTU) 

Free liquid 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 02/24/2011 until 06/30/2011 

Laboratory Name: ACCUTEST LABORATORIES Laboratory Number: 12129 Activity ID: NLC100009 
2235RT 130 
BLDGB 
Dayton, NJ 08810 

Category: SHW09 -1\.Hscellaneons Parameters 

Eligible to 
Report 

Statu& NJ Data State Code 

Certified Yes NJ SHW09.40000 

Matrix Technique Description Approved Method 

SCM Soils, Sodium Acetate [SW-846 9081, Rev. 0, 9/86] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW = Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 02124/2011 until 06/30'2011 

Parameter Description 

Cation-exchange capacity 
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State of !'Jew Jersey 
Department of Environmental Protecti~n 

Certifies That 
}l{plia }lna(ytica[ 

Laboratory Certification I D # MAO 15 
. is hereby approv~d as a. . 

Nationally Accredited Environmental Laboratory 
to perform the analyses as indicated on the Annual Certified Parameter List 

which must accompany this certificate to be valid 

having duly met the requirements of the 
Regulations Governing The Certification Of 

Laboratories And Environmental Measurements N.J.A.C. 7:18 et. seq. 
and 

having be_e'!'l found compliant with the standards approved by the 
The NELAC Institute 

NJDEP is a NELAP Recognized Accreditation Body 

Expiration Date June 30, 2011 

JQ?eph F. Aiello, Chief 
Office of Quality Assurance 

This certificate is to be conspicuously displayed at the laboratory with the annual certified parameter list in a location on the premises visible to the public. 
Consumers are urged to verify the laboratory's current accreditation status with the state of NJ, NELAP. 

·'. 

-·---·--;" .. ""~-.-···--:-:--. :--··----·--.. . : ........ _, ·--·--.. .,.....-·-----··" .. -·--·"";"':--.---·- . -- -·--···---------·:· ·-"--··-----. --·.-- ··-~. 
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New Jersey Department of Environmental Protection· 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 01/03/2011 until 06/30/2011 

Laborat~ryName: ALPHAANALYTICAL LaboratoryNumber: MA015 ActivityiD: NLC100003 
320 FORBES BLVD 
MANSFIELD, MA 02048 

Category: CAP03 - Atmospheric Organic Parameters 

Eligible to 
Report 

Statns NJData State Code Matrix Technique Description Approved Method Parameter Des~ription 

Certified Yes NJ CAP03.00180 AE GC/MS, Canisters [EPA T0-15] Acetaldehyde 

Certified Yes NJ CAP03.00184 AE GC/MS, Canisters [EPAT0-15] Acetone 

Certified Yes NJ CAP03.00185 AE GCIMS, Canisters [EPA T0-15} Acetonitrile 

Certified Yes NJ CAP03.00195 AE GCIMS, Canisters [EPA T0-15] Acrolein 

Certified Yes NJ CAP03.00210 AE GC/MS, Canisters [EPA TO-IS} Acrylonitrile 

Certified Yes NJ CAP03.00215 AE GCIMS, Canisters [EPA T0-15] Allyl chloride 

Certified Yes NJ CAP03.00225 AE GC/MS, Canisters [EPA T0-15] Benzene 

Certified Yes NJ CAP03.00230 AE GCIMS, Canisters [EPA T0-15] Benzyl chloride 

Certified Yes NJ CAP03.00250 AE GCIMS, Canisters [EPA T0-15] Bromodichloromethane 

Certified Yes NJ CAP03.00255 AE GCIMS, Canisters [EPA T0-15] Bromoform 

Certified Yes NJ CAP03.00260 AE GC/MS, Canisters [EPA T0-15] Bromomethane 

Certified Yes NJ CAP03.00265 AE GCIMS, Canisters [EPAT0-15] Butadiene (1,3-) 

Certified Yes NJ CAP03.00270 AE GCIMS, Canisters [EPA T0-15] Carbon disulfide 

Certified Yes NJ CAP03.00275 AE GCIMS, Canisters [EPA T0-15} Carbon tetrachloride 

Certified Yes .NJ CAP03.00300 AE GC/MS, Canisters [EPAT0-15] Chi oro benzene 

Certified Yes NJ CAP03.00305 AE GCIMS, Canisters [E~A T0-15} Chloroethane 

Certified Yes NJ CAP03.00310 AE GCIMS, Canisters [EPA T0-15] Chloroform 

Certified Yes NJ CAP03.00315 AE GCIMS, Canisters Q3PA T0-15] Chloromethane 

Certified Yes NJ CAP03.00325 AE GC/MS, Canisters [EPA T0-15] Chlorotoluene (2-) 

Certified Yes NJ CAP03.00335 AE GC/MS, Canisters [EPAT0-15] Cyclohexane 

Certified Yes NJ CAP03.00342 AE GCIMS, Canisters [EPA T0-15] Dibromochloromethane 

Certified Yes NJ CAP03.00345 AE GCIMS, Canisters [EPAT0-15) Dibromo-3-chloropropane (1,2-) 

Certified Yes NJ CAP03.00350 AE GCIMS, Canisters [EPAT0-15] Dibromoethane (1,2-) (EDB) 

Certified Yes NJ CAP03.00355 AE GCIMS, Canisters [EPA T0-15} Dichlorobenzene (I ,2-) 

Certified Yes NJ CAP03.00360 AE GCIMS, Canisters [EPA T0-15] Dichlorobenzene (1,3-) 

Certified Yes NJ CAP03.00365 AE GCIMS, Canisters [EPA T0-15] Dichlorobenzene ( l ,4-) 

Certified Yes NJ CAP03.00368 AE GCIMS, Canisters [EPA T0-15] Dichlorodifluoromethane 

Certified Yes NJ CAP03.00370 AE GCIMS, Canisters [EPAT0-15] Dichloroethane (1,1-) 

·Certified Yes NJ CAP03.00375 AE GCIMS, Canisters [EPAT0-15} Dichloroethane (1,2-) 

Certified Yes NJ CAP03.00380 AE GCIMS, Canisters [EPA T0-15} Dichloroethene (1, l·) 

Certified Yes NJ CAP03.00384 AE GCIMS, Canisters [EPA T0-15] Dichloroethene (cis-! ,2-} 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-- Annuai.Certified Parameters List-- Effective as of 01/03/2011 until 06/30/2011 Pagel of 17 

·.· 
-----------~- . -·-·-·-·- --- --·····------.-··-· ------:~-- ---. 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS-

Effective as-of 01/03/2011 until 06/30/2011 

Laboratory Name: ALPHA ANALYTICAL Laboratory Number: MA015 Activity ID: NLC100003 
3.20 FORBES BLVD . 
MANSFIELD, MA 02048 

Category: CAP03 -Atmospheric Organic Parameters 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ CAP03.00385 AE GC/MS, Canistel!i [EPA TO-IS] 

Certified Yes NJ CAP03.00390 AE GCJMS, Canisters [EPA T0-15] 

Certified Yes· NJ CAP03.00395 AE GCJMS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00400 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.0Q401 AE GCIMS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00405 ·AE GCIMS, Canisters [EPA T0-15] 

·certified Yes NJ CAP03.00440 AE GCIMS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00451 AE GC/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00452 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00465 AE GCIMS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00480 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00490 AE GCIMS, Canisters [EPA T0-1S] 

Certified Yes NJ CAP03.00498 AE - GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00500 AE GCIM:S, Canisters [EPA TO-IS] 

Certified Yes NJ CAP03.0050S AE GCIMS, Canisters [EPA TO-IS] 

Certified Yes NJ CAP03.005Il AE GCIMS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00515 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00520 AE GC/MS, (;anisters [EPA TO·l5} 

Certified Yes NJ CAP03.00S25 AE GC/MS, Canisters [:IlPAT0-15] 

Certified Yes NJ CAP03.00535 AE GC/MS, Canisters [EPA T0-15} 

Certified Yes NJ CAP03.00550 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00555 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00567 AE Gc/MS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00612 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00625 AE GC/MS, Canistep; [EPAT0-1S] 

Certified Yes NJ CAP03.00635 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00640 AE GCIMS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00645 AE GC/MS, Canisters [EPA TO-IS] 

Certified Yes NJ CAP03.00650 AE GC/MS, Canisters [EPA T0-15] 

Certified Yes NJ CAP03.00652 AE GCIMS, Canisters [EPA T0-15] 

Cert~fied Yes NJ CAP03.00655 AE GCIMS, Canisters [EPAT0-15] 

Certified Yes NJ CAP03.00660 AE GCJMs, Canisters [EPA T0-15] 

KEY: AE = Air and Emissions, BT = Biological Tissues, DW = Drinking Water, NPW =Non-Potable Water, SCM = Solid and Chemical Materials 

--Annual Certified Parameters List--- Effective as of 01103/2011 until 06/30/2011 

----:----------------------------·····--··· -------···· ... ,,, ___________________ _ ... ··- -----·-··. ··;--·:·····-------·-··· 

Parameter Description_ 

Dichloroethene (trans·l,2-) 

Dichlorofluoromethane 

Dichloropropane (1,2-) 

Dichloropropene ( cis-1,3-) 

Dichloropropene (trans-1,3-) 

Dichlorotetrafluoroethane (1,2-) 

Dioxane (1,4-) 

Ethanol 
Ethyl acetate 

Ethylbenzene 

Ethy1toluene (4-) 

Hexachlorobutadiene (1,3-) 

Hexanone (2-) 

Hep,tane (n-) 

Hexane (n-) 

Isopropanol 

lsopropylbenzene 

Methyl alcohol (Methanol) 

Methyl ethyl ketone 

Methyl isobutyl ketone (MIBK) 

Methyl tert·butyl ether 

Methylene chloride (Dichloromethane) 

Naphthalene 
Propylene 

Styrene 

Trichlorobenzene (1,2,4-) 

Trimethylbenzene (1,3,5-) 

Trimethylbenzene (I ,2,4-) 
Trimethylpentane (2,2,4-) 

Tert-butyl alcohol 

Tetrachloroethane (1, 1,2,2-) 

Tetrachloroethene 

Page2of17 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 01103/2011 until 06/30/2011 

LaboratoryName: ALPHAANALYTICAL LaboratoryNumber: MA015 ActivityiD: NLCI00003 
320 FORBES BLVD 
MANSFIELD, MA 02048 

Category: CAP03 -Atmospheric Organic Parameters 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes NJ CAP03.00662 AE GC/MS, Canisters [EPA T0-15] 
Certified Yes . NJ CAP03.00665 AE GCIMS, Canisters [EPAT0-15] 
Certified Yes NJ CAP03.00670 AE GC/MS, Canisters [EPA T0-15] 
Certified Yes NJ CAP03.00675 AE GC/MS, Canisters [EPA T0-15] 
Certified Yes NJ CAP03.00680 AE GC/MS, Canisters (EPA T0-15] 
Certified Yes NJ CAP03.00684 AE GC/MS, Canisters [EPA T0-15] 
Certified Yes NJ CAP03.00685 AE GC/MS, Canisters [EPA T0-15] 
Certified Yes NJ CAP03.00700 AE GCIMS, Canisters [EPA T0-15] 
Certified Yes NJ CAP03.00705 AE GCIMS, Canisters [EPA T0-15] 
Certified Yes ,NJ CAP03.00710 AE GCIMS, Canisters [EPA TO-IS] . 
Certified Yes NJ CAP03.00715 AE GC/MS, Canisters [EPAT0-15} 
Certified Yes NJ CAP03.00720 AE GC/MS, Canisters . [EPA T0-15] 
Certified Yes NJ CAP03.00725 AE GCIMS, Canisters [EPA T0-15] 
Certified Yes NJ CAP03.00730 AE GC/MS, Canisters [EPA T0-15] 
Applied No NJ CAP03.06850 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-312009] 

Applied No NJ CAP03.06852 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-312009] 

Applied No NJ CAP03.06854 AE GCIMS, Canisters [OTHER NJDEP-LLT0-1 5-312009] 

Applied No NJ . CAP03.06856 AE GC/MS, ciu}isters [OTHER NJDEP-LLT0-15-3/2009] 
Applied No NJ CAP03.06858 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 
Applied No NJ CAP03.06860 AE GC/MS, Canistei:S [OTHER NJDEP-LLT0-1 5-3/20091 
Applied No NJ CAP03.06862 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 
Applied No NJ CAP03.06864 AE GC/MS, Canisters [OTHER NJDEP-LL TO· I 5-312009] 

Applied No NJ CAP03.06866 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06868 AE GC/MS, Canisters [OTHER NJOEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06870 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06872 AE GC!MS, Canisters [OTHER NJDEP-LLT0-1 5-312009] 

Applied No NJ CAP03.06874 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06876 AE GCIMS, Canisters [OTHER NJOEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06878 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-312009] 

Applied No NJ CAP03.06880 AE GCIMS, Canisters [OTHER NJDEP-LLTO-IS-312009] 

Applied No NJ CAP03.06882 AE GC/MS, Canisters [OTHER NIDEP-LLT0-15-312009] 

Applied No NJ CAP03.06884 AE GCIMS, Canisters [OTHER NJDEP-LLT0-1 5-3/2009] 

KEY: AE =Air and Emissions, BT =Biological Tissues, DW =Drinking Water, NPW = Non-Potable Water, SCM= Solid and Chemical Materials 

--Annual Certified Parameters List.:__ Effective as of 0 I/03/20 II until 06/30/2011 

'' H.'-": 
---·------ ·-···----·-·---·--:--"·· 

Parameter Description 

Tetrahydrofuran 
Toluene 
Trichloroethane (1,1,1-) 
Trichloroethane (1,1,2-) 
Trichloroethene 
Trichlorofluoromethane 
Trichloro (1,1 ,2-) trifluoroethane (1,2,2-) 
Vinyl acetate 
Vinyl bromide 
Vinyl chloride 
Xylene(m-) 
Xylene (o-) 

Xylene(p·) 
Xylenes (total) 
Acetone 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Butadiene {1,3-) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chlorotoluene (2-) 
Cyclohexane 
Dibromochloromethane 
Dibromoethane (1,2-) (EDB) 
Dichlorobenzene (I ,2·) 

Page 3 ofl7 
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New Jersey Department of Environmental Protection 

National Environmentltl Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 01103/2011 until 06/30/2011 

LaboratoryName: ALPHAANALYTICAL LaboratoryNwnber: MA015 ActivityiD: NLC100003 
320 FORBES BLVD 
~SFIELD, MA 02048 

Category: CAP03 -Atmospheric Organic Parameters 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Applied No NJ CAP03.06886 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06888 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06890 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06892 AE GctMS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06894 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03,06896 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06898 AE GCIMS, Canisters [OTHERNJDEP-LLT0-15-3/2009] . 

Applied No NJ CAP03,06900 AE GCIMS, Canisters [OTHER NIDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06902 AE GCIMS, Canisters [OTHER NJDEP-LL T0-15-3/2009] 

Applied No NJ CAP03.06904 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06906 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06908 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06910 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06912 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 
Applied No NJ CAP03.06914 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06916 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06918 AE GC/MS, Canisters [OTHER NIDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06920 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009} 

_Applied· No NJ CAP03.069:22 AE GC/MS, Canisters [OTHER NJDEP-LI.;T0-15-3/2009] 

·AJ1plied ·No NJ CAP03.06924 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Appliea No NJ CAP03.06926 AE GC/MS, Canisters [OTHER NJDEP-LLTO· I 5-3/2009] 

Applied No. NJ CAP03.06928 AE GC/MS, Canisters [OTHER NIDEP-LLT0-15-3/2009] 

Applied No NJ CAP03 .06930 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06932 AE GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied ·No NJ CAP03.06934 AE GC/MS, Canisters (OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06936 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06938 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06940 AE GC/MS, Canisters [OTHER NJDEP-LL T0-15-3/2009) 

Applied No NJ CAP03.0o942 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06944 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ CAP03.06946 AE GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

Applied No NJ ·cAP03.06948 AE GC!MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

KEY: AE"' Air and Emissions, BT =- Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

--Annual Certified Parameters List--- Effective as of 01/03/2011 until 06/30/2011 

·----·--·-·-------· 

Parameter Description 

Dichlorobenzene (1,3-) 

Dichlorobenzene (1,4-) 
Dichlorodifluciromethane 

Dichloroethane (1,1-) 

Dichloroethape (1,2-) 

Dichloroethene (1,1-) 
Dichloroethene ( cis-1,2-) 
Dichloroethene (trans-1,2-) 
Dichloropropane {1,2·) 

Dichloropropene (cis-1,3-) 
Dichloropropene (trans-1,3-) 

Dichlorotetrafluoroethane (1,2·) 
Dioxane (1,4-) 

Ethane! 
Ethyl benzene 

Ethyltoluene (4-) 

Heptane (n-) · 
Hexachlorobutadiene (I ,3-) 

Hexane (n-) 

Isopropanol 

Methylene chloride (Dichlorometbane) 
Methyl ethyl ketone 
Methyl isobutyl ketone (MIBK) 
Methyl methacrylate 
Methyl tert-butyl ether 

Styrene 

Tert-butyl alcohol 

Tetrachloroethane (1,1,2,2-) 

Tetrachloroethene 

Tetrahydrofuran 

Toluene 
Trichlorobenzene (1,2,4-) 
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New Jersey Department of Environmental Protection 

National Environmen~al Laboratory Accr~ditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 01/03/2011 until 06/30/2011 

Laboratory Name: ALPHA ANALYTICAL Laboratory Number: MA015 Activity ID: NLC100003 
320 FORBES BLVD 
MANSFIELD, MA 02048 

Category: CAP03 -Atmospheric Organic Parameters 

Eligible to 
Report 

Status NJData State Code 

Applied No NJ CAP03.06950 
Applied No NJ CAP03.06952 

Applied No NJ CAP03.06954 

Applied No NJ CAP03.06956 
Applied No NJ CAP03.06958 
Applied No NJ CAP03.06960 

Applied No NJ CAP03.06962 
Applied No NJ CAP03.06964 

Applied No NJ CAP03.06966 
Applied No NJ CAP03 .06968 
Applied No NJ CAP03.06970 
Applied No NJ CAP03.06972 

Category: SHW04 - Inorganic Parameters 

Eligible to 
Report 

Status NJ Data State Code 

Certified Yes LA SHW04.47105 

Matrix 

AE 
AE 
AE 
AE 
AE 
AE 
AE 
AE 
AE 
AE 
AE 

AE 

Matrix 

BT 

Category: SHW05- Organic Parameters, Prep./ Screening 

Eligible to 
Report 

Status NJ Data State. Code · Matrix 

Applied No LA SHWOS.IOOOO BT 

Category: SHW07- Organic Parameters, Chromatography/MS 

Eligible to 
Report 

Status NJ Data State Code Matrix 

Cenified Yes LA SHW07.04702 BT 

Technique Description Approved Method 

GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 

GC/MS, Canisters [OTHER NJDEP·LLT0-15-3/2009] 
GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 
GC/MS, Canisters [OTHER NJDEP-LLT0-15-312009] 
GC/MS, Canisters [OTHER NJDEP-LLT0-15-312009] 

GC/MS, Canisters [OTHER NJDEP-LLT0-15-312009] 
GC/MS, Canisters [OTHER NJDEP-LLT0-15-312009] 

GC/MS, Canisters [OTHER NJDEP·LLT0-15-3/2009] 
GC/MS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 
GC/MS, Canisters [OTHER NJDEP-LL T0-15-3/2009] 
GCIMS, Canisters [OTHER NJDEP-LLT0-15-3/2009] 
GC/MS, Canisters [OTHER NJDEP-LLT0-15-312009] 

Technique Description Approved Method 

ICP/MS [SW-846 6020] 

Technique Description Approved Method 

Cleanup-Alumina [SW-846 36108, Rev. 3, 12/96] 

Technique Description Approved Method 

GCIMS, Extract. or Direct Injection, Capillary [SW-846 8270C] 

KEY: AE,. Air and Emissions, BT =Biological Tissues, DW = Drinking Water, NPW =Non-Potable Water, SCM = Solid and Chemical Materials 

-Annual Certified Parameters List- Effective as of 01/0312011 until 06/30/2011 

~~tt ~-~ • : 

Parameter Description 

Trichloroethane {I, I, 1-) 

Trichloroethane {1, 1,2-) 

Trichloroethene 
Trichlorotluoromethane 

Trichloro (1,1,2-) tritluoroethane (1,2,2·) 

Trimethylbenzene (1,2,4-) 
Trimethylbenzene (1,3,5-) 

Trimethylpentane (2,2,4-) 
Vinyl bromide 
Vinyl chloride 
Xylene (m- + p-) 

Xylene (o-) 

Parameter Description 

Tin 

Parameter Description 

Semivolatile organics 

Parameter Description 

Biphenyl (1, I'-) 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accredit~tion Program 
ANNUAL CERTIFIED PARAMETER LIST AND.CURRENT STATUS 

Effective as of 01/03/2011 until 06130/2011 

Laboratory Name: ALPHA ANALYTICAL Laboratory Number: MAO IS Activity ID: NLC100003 · 
320 FORBES BLVD 
MANSFIELD, MA 02048 

Category: SHW04 -Inorganic Parameters 

Eligible to 
Report 

Status NJData State Code Matrix 

Certified Yes LA SHW04.44001 BT,NPW 

Certified Yes LA SHW04.05500 BT,NPW,SCM 

Certified Yes LA SHW04.07000 BT,NPW,SCM 

Certified Yes LA SHW04.09SOO BT,NPW,SCM 

Certified Yes LA SHW04.12000 ~T,NPW,SCM 

Certified Yes LA SHW04.14000 BT,NPW,SCM 

Certified Yes LA SHW04.16000 BT,NPW,SCM 

Certified Yes LA SHW04.17505 BT,NPW,SCM 

Certified Yes LA SHW04.19000 BT,NPW,SCM 

Certified Yes LA SHW04.23000 BT,NPW,SCM 

9ertified Yes LA SHW04.25000 BT,NPW,SCM 

Certified Yes LA SHW04.26005 BT,NPW,SCM 

Certified Yes LA SHW04.30505 BT,NPW,SCM 

Certified Yes LA SHW04.31600 BT,NPW,SCM 

Certified Yes LA SHW04.34005 BT,NPW,SCM 

Certified Yes LA SHW04.36000 BT,NPW,SCM 

Certified Yes LA SHW04.38505 BT,NPW,SCM 

Certified Yes LA SHW04.40600 BT,NPW,SCM 

Certified Yes LA SHW04.41500 BT,NPW,SCM 

Certified Yes LA SHW04.45500 BT,NPW,SCM 

Certified Yes LA SHW04.47505 BT,NPW,SCM 

Certified Yes LA SHW04.49500 BT,NPW,SCM 

Category: SHWOS --Organic Parameters,_ Prep./ Screening 

Eligible to 

Status 

Certified 

Certified 

Certified 

Report 
NJ Data State Code 

Yes 

Yes 

Yes 

LA 
LA 
LA 

SHWOS.OIOOO 

SHWOS.l3000 

SHWOS.l4000 

Matrix 

BT,NPW,SCM 

BT,NPW,SCM 

BT,NPW,SCM 

Technique Description 

ICPIMS 

ICPIMS 

ICPIMS 
ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICP/MS 

ICPIMS 

ICP/MS 
ICPIMS 

ICPIMS 

ICP/MS 

ICPIMS 

ICPIMS 

ICP/MS 

ICP/MS 

ICPIMS 

ICPJMS 

ICP/MS 

ICPIMS 

ICP/MS 

Technique Description 

Separatory Funnel Extraction 

Cleanup-Silica Gel 

Cleanup-Gel Permeation 

Approved Method 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 ~020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9/94) 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9/94i 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9i94] 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 7/92] 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9194] 
[SW-846 6020,"Rev. 0, 9/94] 

[SW-846 6020, Rev. 0, 9/94] 

Approved Method 

[SW-846 35IOC, Rev. 3, 12/96} 

[SW-846 3630C, Rev. 3, 12196] 

[SW-846 3640A, Rev. 1, 9/94] 

KEY: AE =Air and Emissions, BT= Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

--Annual Certified Parameters List--- Effective as of 01/03/20 ll until 06/30/2011 

--------,---,.....---. - ------~-_-: ~-----··---.--....... -. :·- w .. -::····~- .... ·-----.. -·--·~·-··-----····. ···---

Parameter Description 

Strontium 

Aluminum 
Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

Iron 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

Parameter Description 

Semivolatile organics 
Semivolatile organics 

Semivolatile organics 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of Ol/03/20lluntil 06/30/2011 

Laboratory Name: ALPHA ANALYTICAL Laboratory Number: MA015 Activity ID: NLC100003 
320 FORBES BLVD 
MANSFIELD, MA 02048 

Category: SHW07 - Organic Parameters, Chromatography/MS 

Eligible to 
Report 

Status NJData State Code Matrix 

Certified Yes LA SHW07.05070 BT,NPW,SCM 
Certified Yes LA SHW07.05270 BT,NPW,SCM 
Certified Yes LA SHW07.05280 BT,NPW,SCM 
Certified Yes LA SHW07.05290 BT,NPW,SCM 
Certified Yes LA SHW07.05300 BT,NPW,SCM 
Certified Yes LA SHW07.05310 BT,NPW,SCM 
Certified Yes LA SHW07.05320 BT,NPW,SCM 
Certified Yes LA SHW07.05330 BT,NPW,SCM 
Certified Yes LA SHW07.05340 BT,NPW,SCM 
Certified Yes LA SHW07.05350 BT,NPW,SCM 
Certified Yes LA SHW07.05360 BT,NPW,SCM 
Certified Yes LA ·SHW07.05370 BT,NPW,SCM 
Certified Yes LA SHW07.05380 BT,NPW,SCM 
Certified Yes LA SHW07.05390 BT,NPW,SCM 
Certified Yes LA SHW07 .05400 BT,NPW,SCM 
Certified Yes LA SHW07.05410 BT,NPW,SCM 
Certified Yes LA . SHW07.05420 BT,NPW,SCM 
Certified Yes LA SHW07.05430 BT,NPW,SCM 
Certified Yes LA SHW07.05600 BT,NPW,SCM 

Category: SHWOS - Organic Parameters, Prep. I Screening 

Eligible to 
Report 

Status NJ Data State Code 

Certified Yes LA SHW05.05220 

Category: SHW04 - Inorganic Parameters 

Eligible to 
Report 

Status ~J Data State Code 

Certified Yes LA SHW04.01500 

Matrix 

BT,SCM 

Matrix 

NPW 

Technique Description Approved Method 

GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3,12/96] 
GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, i2196J 
GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
GC!MS, Extract or Dir Inj, CapillarY [SW-846 8270C, Rev. 3, 12/96] 
GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
GCIMS, Extract.or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
GC/MS, E;mact or Dir Inj, Capillary {SW-846 8270C, Rev. 3, 12/96] 
GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
6CIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
GCIMS, Extract or Dir JxU, Capillary [SW-846 8270C, Rev. 3, 12/96] 
GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Technique Description Approved Method 

Micmscale Solvent Extraction - Solids [SW-846 3570] 

Te(:hnique Description Approved Method 

Acid Digestion/ Aqueous Samples, ICP, FLAA [SW-846 3D lOA, Rev. 1, 7/92] 

KEY: AE =Ail' and Emissions, BT =: Biological Tissues, DW = Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-- Annual Certified Parameters List-- Effective as of 01/03/2011 until 06/30/2011 

Parameter Descdption 

Chloronaphthalene (2-) 
Acenaphthene 
Anthracene 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benw(ghi)perylene 
Benzo(k}tluoranthene 
Chrysene 
Dibe112:o(a,h}anthracene 
Fluoranthene 
Fluorene 
Jndeno(l,2,3-cd)pyrene 
Methylnaphthalene (2-) 

Naphthalene 
Phenanthrene 
Pyrene 
Dibenzofuran 

Parameter Description 

Semivolatile organics 

Parameter Description 

Metals, Total 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 01/03/2011 until 06/30/2011 

LaboratoryName: ALPHAANALYTICAL LaboratoryNumber: MA015 ActivityiD: NLC100003 
320 FORBES BLVD 
MANSFIELD, MA 02048 

Category: SHW04 - Inorganic Parameters 

Eligible to 
Report 

Status NJ Data State Code 

Certified 
Certified 

Certified 

Yes 

Yes 

Yes 

LA 
LA 
LA 

SHW04.02000 
SHW04.02100 

SHW04.ISLOI 

Matrix 

NPW 
NPW 

NPW 

Categor)': SHW05 - Organic Parameters, Prep. I Screening 

Eligible to 
Report 

Status NJ Data State Code Matrix 

Applied No LA SHW05.02000 NPW 

Category: SHW07- Organic Parameters, Chromatograpby/MS 

Eligible to 
Report 

Status NJData State Code Matrix 

Certified Yes LA SHW07.04087 NPW 
Certified Yes LA SHW07.04187 NPW 
Certified Yes LA SHW07.04322 NPW 
Certified Yes LA SHW07.04372 NPW 

Category: WPP02- lnorg. Parameters, Nutrients and Demands 

Eligible to 
Repol't 

Status NJData State Code Matrix 

Certified Yes LA WPP02.01500 NPW. 

Certified Yes LA WPP02.08050 NPW 

Certified Yes LA WPP02.24050 NPW 
Certified Yes LA WPP02.36550 NPW 
Certified Yes LA WPP02.39000 NPW 
Certified Yes LA WPP02.40100 NPW 
Certified Yes LA WPP02.440SO NPW 
Certified Yes LA WPP02.45500 NPW 

Technique Description 

Acid Digestion For GF AA, Aqueous 

Acid Digestion For GFAA, Micro asstAqueous 

lCP/MS 

Technique Description 

Continuous Liquid-Liquid Extraction 

Technique Description 

GC/MS, P & T or Direct Injection, Capillary 

GCIMS, P & T or Direct Injection, Capillary 
GC/MS, P & Tor Direct Injection, Capillary 
GC/MS, P & Tor Direct Injection, Capillary 

Technique Description 

Electrometric or Color Titration 
ICP/MS 

ICP/MS 

ICP/MS 

Gravimetric, 103-105 Degrees C, Post Washing 

Gravimetric, 500 Degrees C 
ICP/MS . 

Wheatstone Bridge 

Approved Method 

[SW-846 3020A, Rev. 1, 7/92] 

[SW-846 3015, Rev. 0, 9194] 
[SW-846 6020, Rev. 0, 9{94] 

Approved Method 

[SW-846 3520C, Rev. 3, 12/96] 

Approved Method 

[SW-846 8260B] 
[SW-846 8260B] 
[SW-846 8260B] 

[SW-846 8260B] 

Approved Method 

[SM2320B] 

[EPA200.8] 

[EPA200.8] 
[EPA200.8] 

[SM2540D] 
[SM2540 G] 

[EPA200.8] 
[EPA 120.1] [SM2S10 B] 

KEY: AE"" Air and Emissions, BT"" Biological Tissues, DW "" Drinking Water, NPW"" Non-Potable Water, SCM= Solid and Chemieal Materials 

---Annual Certified Parameters List--- Effective as of 01/03/2011 until 06/30/2011 

~--~---··~-- ---. -·-··-·· ....... ----··········· -------------····---..----·····-- .. ·····----····· 

Parameter Description 

Metals 

Metals 

Boron 

Parameter Description 

Semivolatile organics 

Parameter Description 

tert-Amylmethyl ether [TAME] 
Dibromo-3-chloropropan.e (1,2-) 

Trichloro (1,1 ,2-) trifluoroethane (I ,2,2-) 
Methyl acrylate 

Parameter Description 

Alkalinity as CaC03 

Calcium 
Magnesium· 

Potassium 
Residue- nonfilterable (TSS) 

Total, fixed, and volatile solids (SQAR) 

Sodium 
Specific conductance 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 01/03/2011 until 06/30/2011 

LaboratoryName: ALPHAANALYTICAL LaboratoryNumber: MA015 ActivityiD: NLC100003 
320 FORBES BLVD 
MANSFIELD, MA 02048 

Category: WPP02 - lnorg. Parameters, Nutrients and Demands 

Eligible to 
Report 

Status NJ Data State Code Matrix 

Certified Yes LA WPP02.50000 NPW 

Category: WPP04 -Inorganic Parameters, Metals 

Eligible to 
Report 

Status N.JData State Code Matrix 

Certified Yes LA WPP04.02100 NPW 

Certified Yes LA WPP04.04600 NPW 

Certified Yes LA WPP04.05700 NPW 

.Certilied Yes LA .WPP04.08200 NPW 

Certified Yes LA WPP04.11l00 NPW 

Certified Yes LA WPP04.13600 NPW 

Certified Yes LA · WPP04.18100 NPW 

Certified Yes LA WPP04.19600 NPW 

Certified Yes LA WPP04.21600 NPW 

Certified Yes LA WPP04.26550 NPW 

Certified Yes LA WPP04.28100 NPW 

Certified Yes LA WPP04.31100 NPW 

Certified Yes LA WPP04.33000 NPW 

Certified Yes LA WPPD4.33200 NPW 

Certified Yes LA WPP04.35200 NP:W 
Certified Yes LA W('P04.37600 NPW 

Certified Yes LA WPP04.45600 NPW 

Certified Yes LA WPP04.48200 NPW 

Certified Yes LA WPP04.50100 NPW 

Certified Yes LA WPP04.5I200 NPW 

Certified Yes LA WPP04.54100 NPW 

Certified Yes LA WPP04.56600 NPW 

Technique Description Approved Method 

Nephelometric [EPA 180.1] 

Technique Description Approved Method 

ICPIM:S [EPA200.8J 
ICP/MS [EPA200.8] 

!CPIM:S [EPA200.8] 

ICPIMS [EPA200.8] 

!CPIMS [EPA200.8] 

ICPIMS [EPA200.8] 

ICP/MS [EPA200.8] 

ICPIMS [EPA200.8] 
. ICPIMS · [EPA200.8] 

ICPIMS [EPA200.8] 

ICPIM:S [BPA200.8] 

ICP/MS [EPA200.8] 

Manual Cold Vapor [EPA245.1] 

Purge & Trap Atomic Fluorescence [EPA 1631E] 

ICP/MS [EPA200.8] 

ICP/MS [EPA200.8] 

ICPIMS [EPA200.8] 

ICP/MS [EPA200.8J 

ICP/MS [EPA200.8] 

TCPIMS [EPA200.8J 

!CP/MS [EPA200.8] 

ICP/MS [EPA200.8] 

KEY: AE =Air and Emissions, BT ~Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parameters List-- Effective as of 01/03/20 l I until 06/30/201 l 

;~----·· --·--. ---~ :. :l.l,.-:--_--. -. ·--~--~-- ·-·---·· ____ ,_ ........ ··- ---·· ... '"'·;-----~:--- .. -- ·-·--··-· -- --..-··- ·-·· 

Parameter Description 

Turbidity 

Parameter Description 

Aluminum 
Antimony 

Arsenic 

Barium 
Beryllium 

Cadmium 

Chromium 
Cobalt 

Copper 

Iron 
Lead 

Manganese 
Mercury 
Mercury 

Molybdenum 
Nickel 

Selenium 
Silver 

Thallium 

Tin 
Vanadium 
Zinc 
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New Jersey Depar.tment of Environmental Protection 

National Environmental LaJJOratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 01/03/2011 until 06/30/2011 

Laboratory Name: ALPHA ANALYTICAL Laboratory Number: MA015 Activity ID: NLC100003 
320 FORBES BLVD 
MANSFIELD, MA 02048 

Category: SHW02- Characteristics of Hazardous Waste 

Eligible to 
Report 

Status NJData State Code 

Certified Yes LA SHW02.03000 
Certified Yes NJ SHW02.08000 

Category: SHW04 - Inorganic Parameters 

Eligible to 

Status 

Certified 

Certified 

Report 
NJ Data State Code 

Yes 

Yes 

LA 

LA 
SHW04.28000 

SHW04.43005 

Matrix 

NPW,SCM 

NPW,SCM 

Matrix 

NPW,SCM 
NPW,SCM 

Category: SHWOS -Organic Parameters, Prep./ Screening 

Eligible to 
Report 

Status NJData State Code Matrix 

Certified Yes LA SHW05.06000 NPW,SCM 
Certified Yes LA SHW05.07000 NPW,SCM 
Certified Yes LA SHW05.07300 NPW,SCM 
Certified Yes LA SHW05.07310 NPW,SCM 
Certified Yes LA SHW05.16000 NPW,SCM 
Certified Yes LA SHW05.!7000 NPW,SCM 

Category: SHW06- Organic Parameters, Chromatography 

Eligible to 
Report 

Status NJData State Code Matrix 

Certified Yes LA SHW06.04500 NPW,SCM 
Certified Yes LA SHW06.12010 NPW,SCM 
Certified Yes LA SHW06. 12020 NPW,SCM 
Certified Yes LA SHW06.12030 NPW,SCM 
Certified Yes LA SHW06.12040 NPW,SCM 
Certified Yes LA SHW06.12050 NPW,SCM 

Technique Description 

Aqueo~s Waste, Potentiometric 
Synthetic PPT Leachate Procedure 

Technique Description 

ICPIMS 
ICPIMS 

Technique Description 

Waste Dilution 

Purge & Trap Aqueous 
Closed System Purge & Trap 
Methanol Extract, Closed System P & T 
Cleanup-Sulfur Removal 
Cleanup.Sulfuric AcidiKMn04 

Technique Description 

Extraction, GC, F~ 
GC, Extraction, ECD or HECp, Capillary 
GC, Extraction, ECD or HECD, Capillary 

GC, Extraction, ECD or HECD, Capillary 
GC, Extraction, BCD or HECD, Capillary 

GC, Extraction, ECD or HECD, Capillary 

Approved Method 

[SW-846 90408, Rev. 2, 1/95] 

[SW-846 1312] 

Approved Method 

[SW-846 6020, Rev. 0, 9/94] 

[SW-846 6020, Rev. O. 9/94] 

Approved Method 

[SW-846 3580A, Rev. 1, 7/92] 

[SW-846 50308, Rev. 2, 12/96] 
[SW-846 5035L, Rev. 0, 12/96] 
[SW-846 S035H, Rev. 0, 12/96] 

[SW-846 36608, Rev. 2, 12196] 
[SW-846 3665A, Rev. 1, 12/96] 

ApprQved Method 

[SW-846 80158, Rev.2, 12/96] 

[SW-846 8081A, Rev. 1, 12/96] 

[SW-846 80S I A, Rev. 1, 12/96] 

[SW-846 8081A, Rev. l, 12/96] 
[SW-846 8081A, Rev. 1, 12/96] 

[SW-846 8081A, Rev. I, 12/96] 

KEY: AE"" Air and Emissions, BT = Biological Tissues, DW =Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-- Annual Certified Parameters List -- Effective as of 01/03/2011 until 06/30/20 II 

·-·~--····-·- ·····---··· ···-----c:~~~--~-=-······-·-·~··· ... 

Parameter Description 

Corrosivity- pH waste, >20% water 
Metals -organics 

Parameter Description 

Lead 
Sodium 

Parameter Description 

Organics 

Volatile organics 
Volatile organics -low cone. 
Volatile organics- high cone. 

Semivolatile organics 
Semiv.olatile organics 

Parameter Description 

Diesel range organic 

Aldrin 

AJphaBHC 
BetaBHC 

DeltaBHC 
Lindane (gamma BHC) 
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New .Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of OV03/2011 until 06/30/2011 

Laboratory Name: ALPHA ANALYTICAL Laboratory Number: MA015 Activity ID: NLC100003 
320 FORBES BLVD 
MANSFIELD, MA 02048 

Category: SHW06- Organic Parameters, Chromatography 

Eligible to 
Report 

Status NJData State -Code Matrix 

Certified Yes LA SHW06.12060 NPW,SCM 
Certified Yes LA SHW06.12070 NPW,SCM 
Certified Yes LA SHW06.12080 NPW,SCM 
Certified Yes LA SHW06.12090 NPW,SCM 
Certified Yes LA SHW06.12100 NPW,SCM 

Certified Yes LA SHW06.12110 NPW,SCM 
Certified Yes LA SHW06.12120 .NPW,SCM 
Certified Yes LA SHW06.12130 NPW,SCM 
Certified Yes LA SHW06:12140 NPW,SCM 
Certified Yes LA SHW06.!2150 NPW,SCM 
Certified Yes LA SHW06.12160 NPW,SCM 
Certified Yes LA SHW06.I2170 NPW,SCM 
Certified Yes LA SHW06.12180 NPW,SCM 
Certified Yes LA SHW06.12190 NPW,SCM 
Certified Yes LA SHW06.12200 NPW,SCM 

Certified Yes LA SHW06.12210 NPW,SCM 
Certified Yes LA SHW06.12220 NPW,SCM 

Certified Yes LA SHW06.13110 NPW,SCM 
Certified Yes LA SHW06.13120 NPW,SCM 

Certified Yes LA SHW06.13130 NPW,SCM 

Certified Yes LA SHW06.13140 NPW,SCM 
Certified Yes LA SHW06.13150 NPW,SCM 

Certified Yes LA SHW06.13160 NPW,SCM 
Certified Yes LA SHW06.13170 NPW,SCM 
Certified Yes LA SHW06.13200 NPW,SCM 

Category: SHW07 - Organic Parameters, ChromatographyiMS 

.Eligible to 
Report 

Status NJ Data State Code Matrix 

Certified Yes LA SHW07.04010 NPW,SCM 

Technique Description Approved Method 

GC, Extraction, ECD or HECD, Capillary [SW-846 808IA, Rev. I, 12/96] 
GC, Extraction, ECD or HECD, Capillary [SW-846 8081A, Rev. 1, 12/96] 
GC, Extraction, BCD or HECD, Capillary [SW-846 8081A, Rev. 1, 12/96] 
GC, Extraction, ECD or HECD, Capillary {SW-846 8081A, Rev. I, 12/96] 
GC, Extraction, ECD or HECD, Capillary {SW-846 8081A, Rev. 1, 12196] 
GC, Extraction, ECD or HECD, Capillary [SW-846 8081A, Rev. I, 12196] 
GC, Extraction, ECD or HECD, Capillary [SW-846 808IA, Rev. 1, 12/96] 
GC, Extraction, ECD or HECD, Capillary [SW-846 8081A, Rev. 1, 12196] 
GC, Extraction, BCD or HECD, Capillary [SW-846 8081A, Rev. 1, 12196] 
GC, Extraction, BCD or HECD, Capillary [SW-846 8081A, Rev. I, 12/96] 
GC, Extraction, ECD or HECD, Capillary [SW-846 8081A, Rev. I, 12/96] 
GC, Extraction, BCD or HECD, Capillary [SW-846 8081A, Rev. 1, 12/96] 
GC, Extraction, BCD or HECD, Capillary [SW-846 8081A, Rev. 1, 12/96] 
GC, Extraction, BCD or HECD, Capillary [SW-846 8081A, Rev. 1, 12196] 
GC, Extraction, ECD or HECD, Capillary [SW-846 8081A, Rev, I, 12/96] 
GC, Extraction, BCD or HECD, Capillary [SW-846 8081A, Rev. 1, 12/96] 
GC, Extraction, BCD or HECD, Capillary [SW-846 8081A, Rev. 1, 12/96] 
GC, Extraction, ECD or HECD, Capillary [SW-846 8082, Rev. 0, 12/96] 
GC, Extraction, BCD or HECD, Capillary [SW-846 8082, Rev. 0, 12196] 
GC, Extraction, BCD or HECD, Capillary [SW-846 8082, Rev. 0, 12/96] 
GC, Extraction, ECD or HECD, Capillary [SW-846 8082, Rev. 0, 12/96] 
GC, Extraction, ECD or HECD, Capillary [SW-846 8082, Rev. 0, 12196] 
GC, Extraction, ECD or HECD, Capillary [SW-846 8082, Rev. 0, 12196] 
GC, Extraction, ECD or HECD, Capilhiry [SW-846 8082, Rev. 0, 12/96] 
GC, Extraction, ECD or HECD, Capillary [SW-846 8082, Rev. 0, 12196] 

Technique Description· Approved Method 

GCIMS, P & T or Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 

KEY: AE = Air and Emissions, BT = Biological Tissues, DW = Drinking Water, NPW =Non-Potable Water, SCM = Solid and Chemical Materials 

·--Annual Certified Parameters List- Effective as of Ol/03/2011 until 06/30/2011 

------------~------,..,.....-,:--·-·--~· -------,-----;--.. ---·-"" -~--·-- ·----... oo:--·-· ··-·~----... 

Parameter Description 

Chlordane (technical) 
Chlordane (alpha) 
Chlordane (gamma) 
DDD(4,4'-) 
DDE (4,4'-) 
DDT(4,4'-) 
Dieldrin 
Endosu1fan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
PCB Congeners (19) 

Parameter Description 

Benzene 
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New Jersey Department of Environmental Protection 

N at!onal Enviro~ental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 01/03/2011 until 06/30/2011 

Laboratory Name: ALPHA ANALYTICAL Laboratory Number: MAOlS Activity ID: NLCI00003 
320 FORBES BLVD 
MANSFIELD, MA 02048 

Category: SHW07- Organic Parameters, Chromatograplty/MS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method Parameter Description 

Certified Yes LA SHW07.04011 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] Bromobenzene 
Certified Yes LA SHW07.04012 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] Butyl benzene (n·) 
Certified Yes LA SHW07.040l3 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12(96] Sec-butylbenzene 
Certified Yes LA SHW07.040l4 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Tert-butylbenzene 
Certified Yes LA SHW07.04020 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Chlorobenzene 
Certified Yes LA SHW07.04022 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B] Chlorotoluene {2-) 
Certified Yes LA SHW07.04023 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B] Chlorotoluene (4·) 
Certified Yes LA SHW07.04030 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Dichlorobenzene (1,2-) 
Certified Yes LA SHW07.04040 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-&46 8260B, Rev. 2, 12/96] Dichlorobenzene (l,3-) 
Certified Yes LA SHW07.04050 NPW,SCM GC/MS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] Dichlorobenzene (I ,4-) 
Certified Yes LA SHW07 .04060 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] Ethylbenzene 
Certified Yes LA SHW07.04065 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] Isopropylbenzene 
Certified Yes LA SHW07.04067 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Propy1benzerte (n-) 
Certified Yes LA SHW07.04070 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Toluene 
Certified Yes LA SHW07.0407l NPW,SCM GC/MS, P & T or Dire_ct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Isopropylto1uene {4-) 
Certified Yes LA SHW07.04072 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12196] Trichlorobenzene (1,2,3-) 
Certified Yes LA SHW07.04073 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] Trimethylbenzene (1 ,2,4-) 
Certified Yes LA SHW07.04074 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary "[SW-846 8260B, Rev. 2~ 12/96] Trimethylbenzene (1,3,5-) 
Certified Yes LA SHW07.04080 NPW,SCM GC/MS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Xylenes (total) 
Certified Yes LA SHW07.04088 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] Allyl chloride 
Certified Yes LA SHW07.04089 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Bromo chloromethane 
Certified Yes LA SHW07.04090 NPW,SCM GC/MS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Bromodichloromethane 
Certified Yes LA SHW07.04100 NPW,SCM GC/MS, P & 'I;' or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Bromoform 
Certified Yes LA SHW07.04110 NPW,SCM GCIMS, P & T or Direct Injection, Capillary. [SW-846 82608, Rev. 2, 12/96] Bromomethane 
Certified Yes LA SHW07.04120 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Carbon tetrachloride 
Certified Yes LA SHW07.04.130 NPW,SCM GC/MS, P & T or Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] Chloroethane 
Certified Yes [.,A SHW07.04140 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Chloroetlty1 vinyl etlter.(2-) 
Certified Yes LA SHW07.04150 NPW,SCM GC/MS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Chloroform 
Certified Yes LA SHW07.04160 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] Chloromethane 
Certified Yes LA SHW07.04165 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Diethyl ether (Ethyl ether) 
Certified Yes LA SHWil7.04170 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] Dich1oropropene (trans-! ,3-) 
Certified Yes LA SHW07.04180 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] Dibromoch1oromethane 

KEY: AE =Air and Emissions, BT = Biological Tissues, DW =Drinking Water, NP~ =Non-Potable Water, SCM= Solid and Chemical Materials 

--Annual Certified Parameters List-- Effective as of 01/03/2011 until 06/3012011 Page 12ofl7 
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New Jersey Department of Environmental Protection 

National Enviro~mental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIS.T AND CURRENT STATUS 

Effective as of 01103/2011 until 06/30/2011 

Laboratory Name: ALPHA ANALYTICAL Laboratory Number: MA015 Activity ID: NLC100003 
320 FORBES BLVD 
MANSFIELD, MA 02048 

--
Category: SHW07 - Organic Parameters, Chromatography/MS . 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 
Certified Yes LA SHW07.04185 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 
Certified Yes LA SHW07.04I86 NPW,SCM GC/MS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes LA SHW07.Q4190 NPW?SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] · 
Certified Yes LA SHW07.04200 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes LA SHW07.04210 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
Certified Yes LA SHW07.04220 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
Certified Yes LA SHW07.04230 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12196] 
Certified Yes LA SHW07.04235 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
'Certified Yes LA SHW07,04240 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
Certified Yes LA SHW07.04241 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 82608] 
Certified Yes LA SHW07.b4242 NPW,SCM GC!MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes LA SHW07.04249 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 82608] 
Certified Yes LA SHW07.042SO NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, l2/96] 
Certified Yes LA SHW07.04259 NPW,SCM GCIMS, P & 'r: or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes LA SHW07.04260 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96} 
Certified Yes LA SHW07.04270 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes LA SHW07.04280 NPW,SCM GC!MS, P & T or Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
Certified Yes LA SHW07 .04290 NPW,SCM GCIMS;P & Tor Direct Injection, Capillary. [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes LA SHW07.04300 NPW,SCM GC/MS, P & T or Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
Certified Yes LA SHW07.04310 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes LA SHW07.04320 NPW,SCM GC!MS, P & T or Direct Injection, Capillary (SW-846 8260B, Rev. 2, 12/96] 
Certified Yes LA SHW07.04325 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes LA SHW07.04327 NPW,SCM GCIMS, P & T or Direct Injection, .Capillary [SW-846 82608, Rev. 2, 12196] 
Certified Yes LA SHW07.04330 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96} 
Certified Yes LA SHW07 .04340 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes LA SHW07.04350 NPW,SCM GCJMS, P & T or Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
Certified Yes LA SHW07.04360 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
Certified Yes LA SHW07.04365 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
Certified Yes LA SHW07.04367 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
Certified Yes LA SHW07.04370 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12196] 
Certified Yes LA SHW07.04376 . NPV{,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12196] 
Certified Yes LA SHW07.04380 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 

KEY: AE =Air and Emissions, BT"' Biological Tissues, DW =Drinking Water, NPW"' Non-Potable Water, SCM= Solid and Chemical Materials 

-Annual Certified Parnmeters List"- Effective as of Ol/03/2011 until 06/30/2011 

------·--~-.. ------···. -·----·· 

Parameter Description 

Dibromoethane (1,2-) (EDB) 
Dibromomethane 
Dichlorodifluoromethane 
Dichloroethane (1, 1-) 
Dichloroethane (1,2-) 

Dichloroethene (I, 1-) 

Dichloroethene (trans-1,2-) 
Dichloroethene (cis-1,2-) 
Dichloropropane (1 ,2-) 
Dichloropropane (1,3-) 

Dichloropropane (2,2-) 
Dichloropropene ( 1,1-) 

Dichloropropene (cis-1,3-) 

Ethanol 
Methylene chloride (Dichloromethane) 
Tetrachloroethane (1, I ,2,2-) 
Tetrachloroethene 
Trichloroethane (1,1,1-) 

Trichloroethane (1,1,2-) 
Trichloroethene 
Trichlorofluoromcthane 
Trichloropropane (I ,2,3-) 
Vinyl acetate 
Vinyl chloride 
Acetone 
Carbon disulfide 
Butanone (2-) 
Ethyl acetate 
Ethyl methacrylate 
Hexanone (2-) 
Iso-butyl alcohol 
Pentanone (4-methyl-2-) (MIBK) 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of 01/03/2011 until 06/30/2011 

Laborato'ryName: ALPHAANALYTICAL LaboratoryNumber: MA015 ActivityiD: NLC100003 
320 FORBES BLVD 
MANSFIELD, MA 02048 

Category: SHW07 - Organic Parameters, Chromatography/MS 
Eligible to 
Report 

Status. NJData State Code MatriX · Technique Description Approved Method 

Certified Yes LA SHW07.04390 NPW,SCM GCIMS, P & Tor Direct fitiection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes LA SHW07.04395 NPW,SCM GC/MS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes LA SHW07 .04398 NPW,SCM GC/MS," P & T or Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96) 
Certified Yes LA SHW07.04400 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 82608, Rev. 2, li/96) 
Certified .Yes LA SHW07.04410 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96) 
Certified Yes LA SHW07.04500 NPW,SCM ·GCfMS, P & T or Direct Injection, Capillary [SW-846 82608, Rev._2, 12/96] 
Certified Yes LA SHW07.04530 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary (SW-846 8260B, Rev. 2,12/96] 
Certified Yes LA SHW07.04540 NPW,SCM GC/MS, P & Tor Direct Injection, Capillary [SW-846 8260C, Rev. 2, 12/96] 
Certified Yes LA SHW07.04560 NPW,SCM GCIMS, P & Tor Direct Injection, Capillary [SW-846 82608, Rev. 2, 12/96] 
Certified Yes LA SHW07.Q4570 NPW,SCM GC/MS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/96) 
Certified Yes LA SHW07.04580 NPW,SCM GCIMS, P & T or Direct Injection, Capillary [SW-846 8260B, Rev. 2, 12/961 
Certified Yes LA SHW07.04590 NPW,SCM GCIMS, P & T or Direct hljection, Capillary [SW-846 8260B, Rev. 2, 12/96] 
Certified Yes LA SHW07.04665 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C] 
Certified Yes LA SHW07.04975 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C] 
Certified Yes LA SHW07.05004 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
Certified Yes LA SHW07.05005 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
Certified Yes LA SHW07.05006 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96) 
Certified Yes LA SHW07.05010 NPW,SCM GC/MS, Extract or Dir II\i, Capillary [SW-846 8270C, Rev. 3, 12/96] 
Certified Yes LA SHW07.05011 NPW,SCM GC/MS, Extract 6r Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96) 
Certified Yes LA SHW07.05012 NPW,SCM GC/MS, Extraci or Dir lnj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
Certified Yes LA SHW07.05020 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
Certified Yes LA SHW07.05030 · NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
Certified Yes LA SHW07.05038 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
Certified Yes LA SHW07.05040 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
Certified Yes LA SHW07.05048 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
Certified Yes LA SHW07.050"50 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96) 
Certified Yes LA SHW07.05060 NPW,SCM GC/MS, Extract or Dir lnj, Capillary [SW-846 8270C, Rev. 3, 12/96) 
Certified Yes LA SHW07.05062 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, ~2/96) 
Certified Yes LA SHW07.05063 NPW,SCM GC/MS, Extract or Dir !nj, Capillary [SW-846 8270C. Rev. 3, 12/96) 
Certified Yes LA SHW07.05080 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 
Certified Yes LA SHW07.05090 NPW,SCM GCIMS, Extract or Dir Ir!i. Capillary [SW-846 8270C, Rev. 3, 12/96) 
Certified Yes LA SHW07.05100 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96) 

KEY: AE = Air and Emissions, BT = Biological Tissues, DW ~ Drinking Water, NPW =Non-Potable Water, SCM = Solid and Chemical Materials 

-Annual Certified Parameters List-- Effective as of 01/03/201 I until 06/30/201 l 

.... :-~-·-"""'""·-·-·-.-·--·'1'.<!/:, .. -·--:-:-·-.. -.-· ...... ..... . . ·-.. :-·------·--::: ·-;.----. ----···:· .... ··.-·-··;·----· 

~ 
~ !to~ 

Parameter Description 

Methyl tert-butyl ether 
Tert-butyl-alcohol 
Acetonitrile 
Acrolein 
Acrylonitrile 
Hexachlorobutadiene (1,3-) 
Hexachloroethane 
Naphthalene 
Tetrachloroethane (1,1,1,2~) 
Trichlorobenzene (1,2,4-) 
Nitrobenzene 
Dioxane (1,4-) 

Acetophenone 
Tetrachlorobenzene (1,2,4,5-) 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
N-Nitrosomethylethylamine 
N-Nitrosopyrrolidine 
Diphenylamine 
Carbazole 
Benzidine 
Dichlorobenzidine (3,3'-) 
Aniline 
Chloraniline (4-) 
Nitroaniline (2-) 
Nitroaniline (3-) 
Nitroaniline ( 4-) 

Hexachlorobenzene 
Hexachlorobutadiene (1,3-) 
Hexachlorocyclopentadiene 

. ·····---- -··· ·; ----~------···-· ···-·· 
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New Jersey Department of Environmental Protection 

National Environmental LaboratQry Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

Effective as of OU03f2011 until 06/30/2011 

LaboratoryName: ALPIIAANALYTICAL LaboratoryNumber: MA015 ActivityiD: NLC100003 
320 FORBES BLVD 
MANSFIELD, MA 02048 

Category: SHW07- Organic Parameters, Chromatography/MS 

Eligible to 
Report 

Status NJData State Code Matrix Technique Description Approved Method 

Certified Yes LA SHW07.05110 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05120 NPW,SCM GC/MS, Extract or Dir Inj, Capillary {SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05130 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 121961 

Certified Yes LA SHW07.05132 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05140 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05150 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05160 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05170 NPW,SCM GCIMS, Extract or Dir Iqj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05180 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05190 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05200 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05210 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05220 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05230 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05240 NPW,SCM GCIMS, Extract or Dir Jnj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05250 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05260 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/961 

Certified Yes LA SHW07.05440 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, !2/961 

Certified Yes LA SHW07.05450 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05460 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12196] 

Certified Yes LA SHW07.05470 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05480 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05490 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05500 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12196] 

Certified Yes LA SHW07.055!0 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev: 3, 12/961 

Certified Yes LA SHW07.05520 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05530 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96) 

Certified Yes LA SHW07 .05540 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12196] 

Certified Yes LA SHW07.05550 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW•846 8270C, Rev. 3, 12/96] 

Certified Yes LA SHW07.05560 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev .. 3, 12/96] 

Certified Yes LA SHWD7.05570 NPW,SCM GC/MS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

Certified Yes· LA SHW07.05590 NPW,SCM GCIMS, Extract or Dir Inj, Capillary [SW-846 8270C, Rev. 3, 12/96] 

KEY: AE = Air and Emissions, BT = Biological Tissues, DW = Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

--Annual Certified Parameters List-- Effective as of 01/03/2011 until 06/30/2011 

-•-•o-MO" -- ·-·-·~-- •!-.0£~·: ~· 0 

Parameter Description 

Hexachloroethane 

Trichlorobenzene (1,2,4-) 

Bis (2-chloroethoxy) methane 

Bis (2-chloroethyl) ether 

Bis (2-chloroisopropyl) ether 

Chlorophenyl-phenyl ether (4-) 

Bromophenyl-phenyl ether (4-} 

Dinitrotoluene (2,4-) 

Dinitrotoluene (2,6-) 

Isophorone 

Nitrobenzene 

Butyl benzyl phthalate 

Bis (2-ethylhexyl) phthalate 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Methyl phenol (4-chloro-3-) 

Chlorophenol (2-) 

Oichlorophenol (2,4-) 

Dimcthylphenol (2,4-) 

Dinitrophenol (2,4-) 

Dinitrophenol (2-methyl-4,6-) 

Methylphenol (2-) 

Methylphenol {4-) 

Nitrophenol (2-) 

Nitrophenol ( 4-) 

Pentachlorophenol 

Phenol 

Trichlorophenol (2,4,5-) 

Trichlorophenol (2,4,6-) 

Methylphcnol (3-) 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 
ANNUAL CERTIFIED PARAMETER LIST AND CuRRENT STATUS 

Effective as of 01103/2011 until 06/30/20Jl 

Laboratory Name: ALPHA ANALYTICAL Laboratory Number: MA015 Activity ID: NLC100003 
320 FORBES BLVD 
MANSFIELD, MA 02048 

Category: SHW07 ....: Organic Parameters, Chromatography/MS 

Eligible to 
Report 

Status NJ Data State Code 

Certified Yes LA SHW07 .. 05691 

Certified Yes LA SHW07 .05692 
Certified Yes LA SHW07.05700 

Certified Yes LA SHW07.05Jl0 

Certified Yes LA SHW07.05720 

Certified Yes LA SHW07.05750 

Category: SHW09 - Miscellaneous Parameters 

Eligible to 

Status 

Certified 
Certified 

Report 
NJ Data State Code 

Yes 
Yes 

LA 

LA 
SHW09.03000 
SHW09.04100 

Matrix 

NPW,SCM 

NPW,SCM 
NPW,SCM 
NPW,SCM 

NPW,SCM 
NPW,SCM 

Matrix 

NPW,SCM 
NPW,SCM 

Category: SHW02- Characteristics of Hazardous Waste 

Eligible to 
Report 

Status NJ Data State Code Matrix 

Certified Yes LA SHW02.07000 SCM 

Category: SHW04 - Inorganic Parameters 

Eligible to 
Report 

Status NJData State Code Matrix 

Certified Yes LA SHW04.03000 SCM 

Certified Yes LA SHW04.03500 SCM 

Certified Yes LA SHW04.03700 SCM 

Certified Yes LA SHW04.21000 SCM 

Certified Yes LA SHW04.33000 SCM 

Certified Yes LA SHW04.33500 SCM 

Certified Yes LA SHW04.33800 SCM 

Technique Description 

GCIMS, Extract or Dir Inj, Capillary 

GC/MS, Extract or Dir Inj, Capillary 
GC/MS, Extract or Dir Inj, Capillary 
GC/MS, Extract or Dir Inj, Capillary 

GC/MS, Extract or Dir Inj, Capillary 

GC/MS, Extract or Dir Inj, Capilliuy 

Technique Description 

Distillation 
Titrimetric/Manual Spectrophotometric 

Technique Description 

TCLP, Toxicity Procedure, Shaker 

Technique Description 

Acid Digestion, Soil Sediment & Sludge 

Microwave Acid Digest: Soil Sediment & Sludge 

Chromium VI Digestion 

Colorimetric 
AA, Manual Cold. Vapor 
AA, Manual Cold Vapor 

Atomic Fluorescence 

Approved Method 

[SW-846 8270C, Rev. 3, 12/96] 

[SW-846 8270C, Rev. 3, 12/96] 
[SW-846 8270C, Rev. 3, 12/96] 

[SWc846 8270C, Rev. 3, 12/96) 

[SW-846 8270C, Rev. 3, 12/96] 

[SW-846 8270C, Rev. 3, 12/96] 

Approved Method 

[SW-846 90108, Rev. 2, 12/96] 
[SW-846 9014, Rev. 0,12/96] 

Approved Method 

[SW-846 1311, Rev. 0, 7/92) 

Approved Method 

[SW-846 3050B, Rev. 2, 12/96] 

[SW-846 3051, Rev: 0, 9/94] 

[SW-846 3060A, Rev. 1, 12/96] 
[SW-846 7196A, Rev. 1, 7/92) 

[SW-846 7470A, Rev. 1, 9/94] 
[SW-846 747lA, Rev. 1, 9194] 
[SW-846 7474] . 

KEY: AE =Air and Emissions, BT = Biological Tissues, DW =Drinking Water, NPW = Non-P~table Water, SCM= Solid and Chemical Materials 

---Annual Certified Parameters List-- Effective as of 01/03/2011 until 06/30/2011 

--~·:- ... --=-~-:-·~· ···-----.---------~ .... .. ~;;t--:-·. -----~- ·--.. "":"'"''' ____ ··-~- -----·-····-···· .. . ······-·-·:--··-------:-------. -------- .. 

Parameter Description 

Dichlorobenzene (1,2-) 
Dichlorobenzene (1,3-) 

Dichlorobenzene (1,4-) 

Benzoic acid 

Benzyl alcohol 

Pyridine 

Parameter Description 

Cyanide - amenable to Cl2 
Cyanide 

Parameter Description 

Metals 

Parameter Description 

Metals 

Metals 

Metals 
Chromium (VI) 

Mercury - liquid waste 

Mercury- solid waste 
Mercury- soils/sediments 

'"''":--··--···--- .... --------- ..... 
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New Jersey Department of Environmental Protection 

National Environmental Laboratory Accreditation Program 

ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 
Effective as of 01/03/2011 until 06/.30/2011 

LaboratoryName: ALPHAANALYTICAL LaboratoryNumber: MA015 ActivityiD: NLC100003 
320 FORBES BLVD 
MANSFIELD, MA"02048 

Category: SHW05 - Organic Parameters, Prep./ Screening 

Eligible to 

Status 

Certified 
Applied 

Report 
NJ Data State Code 

Yes 

No 
NJ 
LA 

SHW05.03000 

SHW05.!2000 

Matrix 

SCM 

SCM 

Category: SHW07 - Organic Parameters, Chromatography/MS 

Eligible to 
Report 

Status NJ Data State Code Matrix 

Certified 

Certified 

Yes 
Yes 

LA 
LA 

SHW07.04550 
SHW07.05045 

Category: SHW09 -Miscellaneous Parameters 

Eligible to 

Status 

Certified 

Certified 
Certified 

Report 
NJ Data State Code 

Yes 

Yes 
Yes 

LA 
LA 
LA 

SHW09.02000 
SHW09.16000 

SHW09.19000 

SCM 
SCM 

Matrix 

SCM 
SCM 
SCM 

Techn1que Descriptio!:\ 

Soxhlet Extraction 
Cleanup-Fiorisil 

Technique Description 

GC/MS, P & T or Direct Injection, Capillary 
GC/MS, Extract or Dir Ifli, CapiUary 

Technique Description 

Distillation 
Mix with Water or Calcium Chloride 
Infrared Spectrometry or FID 

Approved Method 

[SW-846 3540C] 

[SW-846 36208, Rev. 2, 12/96] 

Approved Method 

[SW-846 82608, Rev. 2, 12196] 
[SW-846 8270C] 

Approved Method 

[SW-846 90108, Rev. 2, 12/96] 

[SW-846 9045C, Rev. 3, 1/95] 

[SW-846 9060, Rev. 0, 9/86] 

KEY: AE =Air and Emissions, BT = Biological Tissues, DW = Drinking Water, NPW =Non-Potable Water, SCM= Solid and Chemical Materials 

-- Annual Certified Parameters List - Effective as of 01/03/2011 until 06/30/2011 

_M _____ .-·----------- ------.--- ·--·--· ·-·-·· 
·- · .. ~··:, .... , 

Parameter Description 

Semivolatile organics 
Semivolatile organics 

Parameter Description 

Styrene 
Diphenylhydrazine (I ,2-) 

Parameter Description 

Cyanide 

pH - soil and waste 
Total organic carbon (TOC) 
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Phillip Worby 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 

Soil Study 

Open Date: 04/19/10 

Close Date: 06/03/1 0 

Report Issued Date: 06/24/1 0 

Final Report 
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June 24, 2010 

Phillip Worby 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 

Enclosed is your final report for ERA's SOIL-70 Proficiency Testing (PT) study. Your final report includes 
an evaluation of all results submitted by your laboratory to ERA. 

Data Evaluation Protocols: All analytes in ERA's SOIL-70 Proficiency Testing (PT) study have been 
evaluated using the following tiered approach. If the analyte is listed in the most current National 
Environmental Laboratory Accreditation Conference (NELAC) PT Field of Testing tables, the evaluation 
was completed by comparing the reported result to the acceptance limits generated using the criteria 
contained in the NELAC FoPT tables. If the analyte is not included in the NELAC FoPT tables, the 
reported result has been evaluated using the procedures outlined in ERA's Standard Operating 
Procedure for the Generation of Performance Acceptance Limits (SOP 0260). 

Corrective Action Help: As part of your accreditation(s), you may be required to identify the root cause of 
any "Not Acceptable" results, implement the necessary corrective actions, and then satisfy your PT 
requirements by participating in a Supplemental (QuiK™ Response) or future ERA PT study. ERA's 
technical staff is available to help your laboratory resolve any technical issues that may be impairing your 
PT performance and possibly affecting your routine data quality. Our laboratory and technical staff have 
well over three hundred years of collective experience in performing the full range of environmental 
analyses. As part of our technical support, ERA offers QC samples that can be helpful in helping you 
work through your technical issues. 

Thank you for your participation in ERA's SOIL-70 Proficiency Testing study. If you have any questions, 
please contact Shawn Kassner, Proficiency Testing Manager, or Curtis Wood, Director of Regulatory 
Affairs and Business Development, at 1-800-372-0122. 

Sincerely, 

Shawn Kassner 
Proficiency Testing Manager 

attachm-ents 
smk 

6000 West 54th Ave., Arvada, CO 80002 800-372-0122 

Jay R. McBurney 
Quality Program Manager 

fax (303) 421-0159 www.eraqc.com 
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Report Recipient Contact/Phone Number Reporting Type 

Minnesota Susan Wyatt I 651-201-5323 All Analytes 

New Jersey Rachel Ellis /609-777-1749 All Analytes 

Oklahoma David Caldwell/405-702-1039 All Analytes 

South Carolina Carol Smith I 803-896-0.992 All Analytes 

West Virginia (DEP) Daniel T. Arnold /304-926-0499 x1341 All Analytes 

Enovis Tim Abston /313-872-6151 All Analytes 
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SOIL-70 Definitions & Study Discussion 
Study Dates: 04/19/10 - 06/03/10 

SOIL Study Definitions 

The Reported Value is the value that the laboratory reported 
to ERA. 

The ERA assigned value for the Organic Proficiency Testing 
Standards is equal· to 1 00% of the parameter present in the 
standard as determined by gravimetric and/or volumetric 
measurements made during standard preparation as 
applicable. The ERA assigned value for the Inorganic 
Proficiency Testing Standards, with the exception of the TCLP 
Metals in Soil, is equal to the maximum amount of the 
parameter available in the standard by applicable EPA 
methodologies. The ERA assigned value for the TCLP metals 
is equal to the mean of ERA's internal analytical analyses. All 
NELAC parameters not added to a standard are given an 
assigned Value of "0", per the guidance issued by the NELAC 
Board of Directors, on December 14, 2000. Non-NELAC 
parameters not added to a standard may be given an 
assigned value of less than a minimum verified concentration 
as determined in the background soil for applicable EPA 
methodologies. 

The Acceptance Limits are established per the NELAC PT 
program criteria or ERA's SOP for the Generation of 
Performance Acceptance Limits ™ as applicable. 

The Performance Evaluation: 

Acceptable = Reported Value falls within the 
Acceptance Limits. 

Not Acceptable = Reported Value falls outside the 
Acceptance Limits. 

No Evaluation = Reported Value cannot be evaluated. 

Not Reported =No Value reported. 

The Method Description is the method the laboratory reported 
to ERA. 

Report Issued: 06/24/10 

SOIL Study Discussion 

ERA's SOIL-70 Proficiency Testing {PT) study has been 
reviewed by ERA senior management and certified compliant 
with the requirements of the National Environmental 
Laboratory Accreditation Conference (NELAC), Proficiency 
Testing Program Standards, Chapter 2, July 2003. 

Per the requirements of the NELAC Proficiency Testing 
Program, a full review of all homogeneity, stability, and 
accuracy verification data was completed. All analytical 
verification data for all analytes in the Soil study standards 
met the acceptance criteria contained in the NELAC 
Proficiency Testing Program Standards, Chapter 2, July 2003. 
If the analyte is included in the NELAC Fields of Testing list 
the acceptance limits were calculated based on the NELAC 
Proficiency Testing Program Standards, Chapter 2, July 2003. 
If the analyte is not included in the NELAC Fields of Testing 
list, the acceptance limits were calculated using the 
procedures outlined in ERA's Standard Operating Procedure 
for the Generation of Performance Acceptance Limits (SOP 
0260, Rev. 2.0). 

The data submitted by participating laboratories was also 
examined for study anomalies. There were no anomalies 
observed during the statistical review of the data. 

ERA's SOIL-70 Proficiency Testing study reports shall not be 
reproduced except in its entirety and not without the 
permission of the participating laboratory. The report must 
not be used by the participating laboratories to claim product 
endorsement any agency of the U.S. government. 

The data contained herein are confidential and intended for 
your use only. 

If you have any questions or concerns regarding your 
assessment in ERA's SOIL Proficiency Testing program, 
please contact Shawn Kassner, Proficiency Testing Manager, 
or Curtis Wood, Director of Regulatory Affairs and Business 
Development, at 1-800-372-0122. 
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Study: SOI.L-70 

ERA Customer Number: A064801 

Laboratory Name: Accutest Mid Atlantic 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

SOIL Metals in Soil (cat# 620) 

SOIL-70 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
06/24/10 

Study Dates: 04/19/1 0 - 06/03/10 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation Method Description 

. _ ~ o_op_ . ~~~r:!l~n_u!.l: •• _________________ • ______ . __ !".9!~9. _ _ .• _1 ?~QQ ••.• _191 gg __ . _??QQ:: _1 ?~QQ ..• _ ~~~ep!~b)~ __ . ___ ~~-=' _6_0_19~ ___ . 

. _ ~ o_o_5_. J\n~i!.l:o_ny •••• __________ • ____ . _____ • _ . __ !.1:9!~9. __ . __ ~~-?. __ .• _ ?9? ___ . _ .?.?:~: ~~~ __ . __ ~~c_ep!~b)~ _ •. ___ ~~-=' _6_0} 9~ __ .. 

. -~q_1_o __ A!~:~}~_._ •• __ . __ ._ ...... _. ___ .......• ~.9!~9. __ .• _ )9~ .. •. _. J??. _ .. __ 9?:~ -. !~~ .... -~sr;ep!a.b)~ __ .• _. ~~-='-6.0_19~. __ . 

. -~0_1?_ . .S.ari~!.l: ___________ • ______ • _________ . __ !".9!~9. __ . __ ?~1. _ .... ?19 __ .. _ -~1~---~6_6 __ .. _ -~~~ep!~b)~ __ .. _ -~~-='-6_0}9~. _ .. 

. _ ~ 0_29 _ . ~e_ryi~L!r:!l. ____ • _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ !.1:9!~9. _ • . _ • ) ~1. __ . __ ) ~1 . . _ . __ 1_0_4_ --~ 7_2_ _ ..• _ ~s~ep!~b)~ _ •.• __ ~~-=' _6_0_19~ __ •. 

. _ ~ o_2? _ . _s_or<!'! ______ • _ • _______ • __________ • _ .•• ~.9!~9. . • . __ ) ?1. _ .. __ J ~? _ . _ . _ .7.?:~: ! ~Z _ .. __ ~~~ep!~bJ~ • _ . ___ ~~-=' _6_o_19~ ___ . 

. • ~ 0_3_0_ .. C:.~d.n:!i~l]l •• __ •• _ •• _ • _ ..••• _ •• _ • ___ ••.• _ !".9!~9. • • . •• ~~-?. _ •.•• ~~-~. _ •.• _6?:~:! g~ . _. __ ~~c_ep!~b)~ • _ ...• ~~-=' _6_0_19~. __ . 

. _1_0_3? •.. C:.aJ~i~T. __ • _. ___ •• ____ .•• __ •• _ .••. _ .• _ !.1:9!~9 .. _ .•• ~~2_0_ ••. _. ~~a_o_ ••.• ~~2_0_ --Z7_3_o __ . __ ~~c_ep!~b_l~ ••.•• _ ~~-=' _6_0_19~ ••.. 

. _ ~ 0_4_0 •.. C:.h!~T!u.n:! _ • _ • _ ••• _ • _ ••• _ •• _ ••••••• _ .•• !.1:9!~!:1. • . . •• ) ?~ •••.•• ) ~? . .... _1_1_8_ •• ~1_7_ •..•• ~~c_ep!~b)~ ••.• __ ~~-=' _6_0) 9~. __ . 

. _ ~ o_5_o __ .C:.<:b_a!t ____________ • ___________ . ___ . . __ !".9!~Q. _ _ ..• ~? ·? ___ . __ ~~-} ___ . __ 6y_: ! g~ _ .. _ . ~sc_ep!~bJ: __ . ___ ~~-=' _6_0_19~. __ . 

. • ~0_5? •. C:,opp_7~ •............. _. _ ••• _ ...•• __ ... ~.9!~9. __ ... J?~ ...... ?9~ •... _ .1.4_2_-_ ~~3- __ .•. ~~c.ep!~b)~ ••. ___ ~~-=' _6_0_19~. _ •. 

. -~0_7_0_ .!~o!l •••• •. __ •••••...•.. _ ...... __ . __ . __ !.1:9!~9. _ •. __ 1~~9Q .... _1~9QQ ••. .?~~Q:?!1QQ ... -~~c_ep!~b)~- •.• _ -~~-='-6_0)9~-- •. 

. _ ~ 0_7.? __ L~~9 _ •••••• __ •• ___ •• _ • __ •. ________ . __ !.1:9!~9. . _ . __ ) ?~ . . _ . __ ) ?1. _ .. __ B?:B_: 2 ~~ __ . _ . ~sc_ep!<:bJ: • _ . ___ ~~-=' _6_0_19~ ___ _ 

.• ~o_a_5_ .. ~~~n.e;;~u.n:!. _. _ ••• ____ • ___ • _ ••••• _ _ _ • _ ~.9!~9. _ •. __ ~~9_0_ .... _ ~~7_0_ • _. _ ~ ~2_0_-_ ~~3.0 ... _ .~sc_ep!~b)~. _ .••. ~~-=' _6_0_19~. _ •. 

. -~0_9_0_ .. ~~~9_a_n_7~t; ______ .... ___ •• __ .• _. _ ....• _ ~.9!~9. _ •.• _ ?9~ ...... ?19 .. •. _ -~3_1_-_~8_8 __ .. _ -~~c_ep!~bJ~ ..... _ ~~-='-6_0_19~. _ •. 

.. ~o_9_:'5 __ ~c::r.?~'Y- ___ • __ • _ .. ______ •• ___ • _____ . _. ~.9!~9. _ •. _ .. ___ ... _. ~-.?~. _ .. _ ~~9_4_-_ ~1_.~ _ ... ~?~ ~~e<?~~d- _. ___ . ____ • ___ ... 

. -~1_0_0_ --~~~y~c!_<:n_~,!.l: ______ •• ___ • _. ___ • __ • ___ .•• !.1:9!~!:1. _ ..•• )~1. _ .... ~?~ •••.• _1_0_2_-_~9_4 __ .. _ -~~c_ep!~b)~ __ . ___ ~~-='-6_0_19~. __ _ 

. _ ~ 1_0? _ .. f'!i~~eJ _ • __ • _ •• _ . __ . ____ •• _ •• ___ . __ • . _ . !.1:9!~9. _ • . _ • ) ?Q __ •.•• _:1 ?~ ___ . __ 1_1_7_-_ ~q_2_ •.. _ • ~sc_ep!<:b)C:: __ .• __ ~~-=' _6_0) 9~ _ . __ 

.• ~ 1_2? •. P_o:~~s!l!.":. _. _ •. _ ••. _ . _ . _. __ .•..... _ . _ . ~.9!~9. __ ..• ~~4.0_ ... __ ~q_1_0_ •..• ~Z2_D_-_ ~8.4_0 ____ ~~c.ep!a_b)~ ••.• __ ~~-=' _6p_19~. __ . 

. _ ~ 1_4_0 ___ s_eJ~~i~T •• ____ • ___ . ___ • _______ • ____ .•• !".9!~9. _ •.• • 1~-~ __ ... . 1~·! _ . _. _ ?1·~--. ~2_.~ _· .. _ • ~~c_ep!~b)~ • _ . _ • _ ~~-=' _6_0) 9~. _ . _ 

.. ~1_5_o_. ?JI;rt;~ _ •••••••• __ .. ____ ... _. ____ ..... _ !".9!~~ _ •. __ ~~·?_ ... _.~~-? ___ .• ~~-_a_-_ z~-~ .... -~~c_ep!<:b}C:: _ •. ___ ~~-='-6_0_19~ __ • _ 

. _ ~ 1_5_5 __ ~o_d!l!.n: _ ••• _ ••. _. __ . __ •.•• _ ... _. ___ ... !".9!~9- ••.• _ ~11 ..... _ ~~1 .. _. _ -~5_7_-_ ~5_1 __ ..• -~sc.ep!~bJ~ __ . ___ ~~-='-6_0_19~ __ •. 
1160 Strontium m9/k9 214 222 144-263 Acceptable EPA6010B 

' ... *' ........ ~ ..... "" ........... - - .. - w .. ~ - - ................ - .... - - "' ..... - ' w .. - ... "' .. • .. .. • - - ... - ..... -.- • - - ............... - - .. - ..... - - '"' ........... - ................ - .......... - "" .. .., .. "" .. - - "' ~ 

. -~1_6?. _}_h,?!li~!". _. _ ...• ____ • ___ • _______ ••. _ .• _ !".9!~9. _ •. _. )~? ...... J?~ __ ... _1_0_0_-_~~3- _ .. _ -~~c_ep!~b)~ __ .. __ ~~-='-6.0)9~ ... . 

. • ~ 1_7? __ !21! _ ..... _ .... _ .. __ . ______ . ___ .. _ .. _ . !".9!~9. .•.. _ ) ?~ .... __ ) ?~ __ .. __ 9~:~: ??~ _ .. __ ~~c_e.P!<!b)~ . _ .• __ ~~-=' _6_0) 9~. _ . _ 

.. ~ 1_a_o _. }]t~~i_u!.l: ____ • ____ • ____ .. ______ .• __ •.• _ !".9!~Q. _ • . • _. ~?~. _ .... ?91 •.... _o;qo_: ?~~ _ .. _ . ~sc_ep!~b}C:: __ .• _ • ~~-=' _6_0_19~ __ •. 

. _ ~ 1_8? .. y_a_n.?9~u.n:! _ •••• __ • _ .. __ . _ .•. __ . _ . _ . _ ... !".9!~9- _ ... _ }~~ ___ . __ ) ~~. _ ... _9?:8_: 2 ~q _ .. __ ~sc_ep!~b)C:: __ . _. _ ~~-=' _69_19~ ___ _ 
1190 Zinc m9/k9 211 221 144-268. Acceptable EPA6010B 

Page 2 of 19 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732·329-0200 

SOIL-70 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
06/24/10 

Study Dates: 04/19/10 • 06/03/1 0 

Acceptance 
Limits 

Performance 
Evaluation 

Method Description 

.• ~0.0.0 •. :"\)~t!l~n.u~ •• ___ • ___ •• _ •••• ________ . _ . __ ~9!~Q.. _ . __ 1~~gg .•.• _19jQ9 __ . .??99: _:1~~9g .. _ ~c;:c_ep!~b_l~ •.. _ •• _E_P_~ ?9~q_ _ .•• 

. • ~ 0_0;5_. ~n}i!fl_o_ny. ___ • __ •• _______ •• _ ••• __ •• _ .•• !f1.9f~9. __ .•• ~~·?. __ . _ . ?~9 ___ .. f.?:~:~~~ •.. _ • ~c;:c_ep!~b}~ • _ ... __ E_P_~ ?9~q_ __ .. 

. _1_0_1_0_ . ~!~~'!i~ _ .. ____________ . _______ ... __ ... ~.9!~9. __ .. _ ) ~~ ___ . __ _:1 ?7 .... __ 9?:4_ --! ~~ _ .... ~ccep!~bJ~ __ .... _E_P_~ ~9~~ _ ... 

. _1_0_1_:? __ ~-a!i!-1~ _ • ___________ • _ • _ • _ . _______ ... _ !11.9!~9. _ •. _ • ~9~ __ ... _ ?~ ~ _ . _. __ ~1_4_ -. ~6_6 __ .. _ • ~~c:_ep~~bJ~ __ . ____ E_P_~ ~9~~ _ • _ . 

. • ~ 0_2_0_ .. ~e-~l~~t!l. _ •• _ • __ • _____ • ___ •• _ .. _ . ___ . __ !fl.9!~Q. • • . . _ ~ ~~ __ ..• _ ~ 9~ .. _. __ 1_0_4_ -. ~7_2_ . _. _ • ~~c_ep!~b}~ _ •. ____ E_P;~ ~9~~ ___ . 

. -~0_2_5_. ~.0!<?~.- •..... - .. -- ..•..... ---. ---- . -- ~.9!~Q..- . -----.--.-- _11?-.-.- !?:~: !~~ .... t::l9~ 13~~<?~':d_ •.••• -- .•.. -.--- . 

. _ ~ 0_3_0_ .. ~a_d_f12i~T. ______ • _ • _________ . __ • ____ .•. ~.9!~Q. __ . __ ~~·¥ ___ . __ ~~-? _ . _. __ 6?;3_:! Q~ _ .. _ ~~c_ep!~bJ~ __ .• _ • _E_P_~ ~g~q_ _ . _ . 

. _1_0_3_?_ .. ~a_l~i~T .••••• __ • ___ •• _ .•. _______ . _ ..• ~ ~.9!~9 . ... __ ~~a_o ___ . __ ~3_8_0 __ •. _ ~5_2_0_-_ ~7_3_0_ . __ ~~c_ept~bJ~ __ .• ___ E_P_~ ~9~q_ _ •.. 

. _ ~0_4_0 __ ~h!~IJl!U.f12. _. _ ••• ___ ~ .•••.• __ •. __ •••... !:11.9!~9. _ •.. _ _:I?? __ ..•. _:I??._ •. _.~ 1_8_-_~1_7_ ... _ -~~c_ep!~b_l~. _ . _. __ E_P_~ ?9~q_ ___ . 

. . ~ o_5_o_ .. ~o_b~!t ____ •• __ ••• ___ . _ • _ •• _ . _______ . __ ~.9!~9. __ ... _ ~~·! ___ .. _ ~~· _:1_ ••• __ 6~:Z:! g~ _ .... ~~c_ep!~b_l~ _ •. ____ E_P_~ ?Q~q, ___ . 
. , _1_0_5_5_ . ~c~.P.P!l~ •• _ .. _ • _ • _ .• _ • _ . _ • __ •..... __ .. _ ~.9!~9. _ • , __ _:1 ~~. _ •. __ ?9~. _ .. __ 1_42_ --~3_3 ___ . _ ~~c_epta_b!~ __ , ____ E_P_~ ?9~~ . __ . 

. • ~0_7_0_. !~o!l ...... _______ . _ .... _____ . ____ . _ . _. ~.9!~9 .. _ . __ 1_?~QQ _ ... _:1?999. __ ?~~9 ~ ?! ~Q~ _. _ -~~c_ep!~b_l~ __ . _. __ E_P_~ ?9~q_ __ • _ 

.• ~ 0_7_5. _ ~!l?9 _ . _ . __ .. _ . _ . _ .. __ .. _ . _ . _ . _ _ _ _ _ _ . ~9!~~ _ _ . __ _:1 ?? ___ .. _ } 9~ ___ . __ 8~:8.: ! ~~ ..... ~~c_ep!~b]e. • _ . ____ E_P_ ~ ?9~~ __ • _ 

. _1_0_8_5. _!l~~g_n_e_s~u.n:! _ ••• _ . _ . __ • ___ • ________ . • . __ ~.9!~9. _ ... __ ~':7_0 __ .. __ ~ ~7_0 __ • _1_ 9_2_0 _-_ ~9_3_0 _ . _ . ~cc_ep!~bJ~ •.. ____ E_P_ ~ ?9~~ _ . _ . 

. _ ~ 1_0_0_ . ~<?~~~~e_n_u~ • ____ • __ •.••.•. _________ .• _ !11.9!~9. _ •.. _ _:1 ~~ _ • • • • ) ?? _ • _. __ 1_0_2_-_ ~ 9_4 __ ..• _ ~~c_ep!~b]~ __ . ____ E_P_~ f?9~q_ __ • _ 

. _ ~ 1_0_5_ .. N_i~~e_l •• _ • _ •• _ •••••. ____ • _ .•. _ •••• _ . _ • !fl.9!~Q. . _ .• _ _:1 ?~ _ _ _ _ _ _:1 ?~ ..... _1_1 !:. ~0_2_ . _ . _ . ~~c_ep!~bJ~ _ _ _ ___ E_P_~ ?9~~ .••. 

. _1_1_2_5 _ .. ~o~~s_s!l!.n:! ________ ..• _ •• __________ . • , __ ~.9!~9. • • . _ . ~~ 1_0 ___ . __ ~~70_ . _ . _1_72_0 :. 3_84_0 _ ~~c_ept~b!~ • _ .. __ E_P_~ ?9~~ . _ 

. _ ~ 1_4_0_. s_eJe;r:i~t!l •.• _. __ . ___ .• __ • ___ . ___ •• __ .• _ ~9!~9. __ . _. ~~·) __ ... _ ~~·? .. _ .. ?~·.4.-.~2_.? _ .. -~~c:_ep!<!_b)~ _ •. _ .• _E_P_~ ?9~~ _ •• _ 

. _ ~ 1_5.0 •. ~ily~~ . ___ ...... __ .. __ . _ . _ . _ . ___ . __ .. _ ~9!~Q. __ . __ ~~·~ ___ ... ~~·? •• _. _ ??·_a_-. ~3_.~ _ ... _ ~~~ep!~b)~ • _ .• ___ E_P_~ ~9~~ __ •. 

. _ ~ 1_5_?_. ~o_d!l!.n:! _ •. _ •••••• __ . __ • _ .• _ . _ . _____ . __ ~.9!~Q. __ . _ . ?1 ~ ___ .. _ ?1~ _ ... __ 2_5!:. ~5_1 __ . , __ ~~c_ep!a_b_le. __ . ____ E_P_~ ~~~~ ___ . 

. • ~ 1_6_0_ . ~t~o_n!i~T •••• __ •••• _ • _ • __ • __ •.•. ____ .•• ~9!~9- _ ..... ?~? _ . _. _ . ??? __ .. __ 1_4_4~ --~6_3 ___ . __ ~~c_ep!~bJ~ _ •..• __ E_P_~ f?Q~q, _ ... 

. _ ~ 1_6_5_ . T_h~!li!-1~ _ • _ • __ • ____ • __ •• __ • _ • ___ . _ •.• _ ~9!~Q. _ •. __ _:1 ?~ .. _ ... _:1 ?~ . __ . __ ~ o_o_-_ ~ 9_3 __ •. __ ~~c_ep!~bJ~ _ .. ____ E_P_~ ~~~q_ _ • __ 

. _ ~ 1_7_5_ . Tj~ •••.•••• _______ • ____ . _____ • _ • __ . __ ~9!~Q. . . . . _ _:1 ?~ ___ . __ } ~~ ___ . __ 9p:o.: ~~~ •..•.. ~~c:_ep!~b)~ . _ . _ _. __ E_P_~ f?q~~ ___ _ 

. _1_1_a_o __ }]t?~~u~ _____ •• _ •••• __ • __ .•. _ . _ ••• _ .•. !:11.9!~9. __ .• _ ~ ~~ _ ••. _. ~9~ _ .... _o;~q_: ~~~ ..... ~~c:_ep!~b)~ __ ... __ E_P_~ ?~~~ _ ... 

. • ~ 1_8;5_ . ~a.n~9~u~ • _ • __ • __ • ___ •. __ . ___ •• __ . _ . _ • ~.9!~9 • • _ . __ _:1 9~ _ . _ _ . ) ?~ ..... _9~:8.:! ~~ • _. _ :~~~ep!~b}~ . _ . __ • -~~ ~Q~~ __ .. 
1190 Zinc m9/k9 218 221 144-268 Acceptable EPA6020 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

SOIL-70 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
06/24/10 

Study Dates: 04/19/1 0 - 06/03/10 

Acceptance 
Limits 

Performance 
Evaluation 

Method Description 

. _ ~ o_op _ . ~~'!l~n_u!J! •• _ ••• _ • ___ • __ ••••••• ___ •.... !!1.9!~9. • • . __ ..•• _ .. __ 19~ 99 . _ . .??99:) ~?99 ... ':'l~~ 13~~~"!e:_d_ .. __ .. __ ....••••. 

. _ ~ o_o_?_ . ~n_ti!J!o_ny. ____ • _ .••• ______ .•.•••••• _ ..• !:11.9!~9. • • . • ___ • ___ . __ ?~!?. . . . _2.?~~: ?~~ _ .. _ ~~~ 13~~~"!e:_d __ . _ •• __ •••• _ ••••. 

. • ~ 0_1_0_ • !'!~~':i~ . .............................. !:11.9!~9. • • . • - ••••••.•• ~ ?? •.... _9~:4:.:! ~4;. - ... ~~~ 13~~~"!e:.C! •.•.•.. - - - - - •••.. 

. _ ~0_1,!5_ .. ~a_ri!-1!:11. _ ••••• ____ ••.• _ ••• _ •• __ • _ ••.. __ !!1.9!~9 .••..• _ .••• _. __ .?~? .. _. _ -~1_4_·-~6_6_ ...• t::J~~ 13~~~"!e:_d_ •. _ •.••• _. ___ • _ •. 

. _ ~o_2p_ .. ~e-~1~':!'!1. __________________________ . __ !:11.9!~9. __ . ________ . __ ]~~ _. _. _. ~o_4_-_ ~7_2 __ .. _ ~~~ 13~e~"!e:.d_ •. ______ • _____ • _ . 

. • ~ 0_2,!5_ .. ~o_r~~ _______ • _ •• _ • _ • _____ •. ______ •.• _ !:1.9!~Q. • _ . ______ ••. __ )~? _ . _. _ _7'~~4;.:! ~~ ...• ':'J~~ 13~e~~e:_d __ . ____ • ___ ••.• __ . 

. • ~0_3_0_. ~<:d.~i~l]l-.- •• - .••...•.•.•••• ---.- •• '-. !:1.9!~Q..- ..••••• -.'-- ?~·? ... '. _6.?~~:! 9~ .... ~~~ 13~~~"!e:_d_ •.•• - ••....•••.•. 

. _1_o_3,?_. ~<:l~i~':!l ••• _. __ •• _. _ •• _. _. _. __ .• _ .. _ _ _ !:11.9!~9 .••. __ • ___ .•.• _ ~~a_o ___ . _4;,~2.o_-_z7_3_o __ .• t::J~~ 13~~~"!e:_d_ •. _. _ •• _. ______ . _ 

.• ~ 0_4_0_. ~h.!?':!l!u.~ •••••••••••••••.• ___ • _ ••• _ . _. !:11.9!~9 .• _ .•.•.•• _ ... _) ~? __ ... _1_1_8_-_ ~1_7 __ .. _ t::J~~ 13~~~~e:_d __ . ___ . __ •. _. __ • _ . 

. _ ~o_5_o_. ~<:b_a!t _________ • _________ • _________ . __ !:11.9!~9. __ . ____ • ___ . __ ~~--1_ ... __ 6~?._: !q~ _ .. _ ~~~ 13~e~~e:.d __ .. _. ___________ . 

. • ~ o_5,?_ • ~C:PP~~ • • _ • ____ • _ •. _ • _ .• ____ .•... _ ... _ !!1.9!~9 .• _ .•••••• __ . _ • .?~~ . .... _1_4_2_ -. ~3_3_ •.. _ t::J?~ 13~~~~e:.d __ .• _ •• ______ •. __ . 

. -~0_7_!)_ .. 1~0!1 ••••••••••• - ••..•.••••• --.- ••• - . -- !:11.9!~9 .••.••.. - ••..• _1?~99.- . .??~9 = .?~ ~99 ... t::J~~ 13~~~~~d- ..•..•••.• - .••••. 

. _ ~ o_7_?_ . _L.7~9 ______ •• _ • ____________________ . __ !:11.9!~9. _ _ . ________ . __ ] ?~ ___ . __ a~~~:!~~ __ . _ ~~~ 13~~~"!e:.d __ . ______________ _ 

.• ~ o_a_?_. lv_!~Q_n_e~~u-~ •••• _ ••• _ • ___ • ____ .•• ____ . _ • ~g!~Q. • _ .• ___ •• __ . _ • ~~7_0 ___ . _ ~ ~2_0_-_ ~~3_0_ ... t::J~~ 13~~~~e:.d. _ .•• ___ • _ .• _ • _ • _ . 

. • ~ 0_9_0_ .. f\1~1'!_9_a!l~~~ •• - • - •.• - • - .•.•••••••••. - .•• !!1.9!~Q. - - .. - ..• -- - •... .?1? . ... --~3_1_-_ ~a_ a_ - • ' - t::J~~ 13~~~~~d- •. - ... - .• - - - - - ••• 

. _ ~0_9,?_ .. f11e:.r9~1)'- _ ........ __ •••• __ •• _______ •.• _ !:11.9!~9. _ • . • __ 7~~ •••. __ ~·.?~ __ ... .?:9_4_-_ ~ 1_.~ .... _ ~~c_ep!<:b]e:. _ •. _ • _ ~~~ _7 ~!~~ __ . _ 

.• ~ 1_0_0_ . lv_!qi¥~C!.e_n_u~ • ___ • _ •• _ • ___ ••••• _ •• _ • _ , __ ~gf~Q. • _ . ___ ••• __ . _ . _:1 ?~ ___ . __ 1_0~--. ~ 9_4_ ••.• t::J~~ '3~1?~~e:_d __ . __ • _ •• __ • _ • _ •• _ 

. _ ~ 1_0,!5_ . !'!i~~e} _ •• ____ ••••• _ . __ • ___ •• ___ • _ .•. __ ~gj~Q. __ . _ •• __ • _ •. _ • ) ?~ _ ... __ 1_1_7_-_ ~0_2_ •..• ~~~ 13~~q~e:.C! _ .•• _ • _ • ____ ••.•. 

, .1.1_2_!5 •. P..OJ~~S!l!_~ .•••.•...........•......•.... !!1.9!~9. • • • •.•••••.•• ~~7.0 •...• ~ 7_2_0_ ·• ~8_4_0_ ... ':'J?~ 13~~~"!e:_d_ . , ......•..... __ . 
. _ ~ 1_4_0_ . ?.eJe:_r:i~'!l. _ •••• _____ • _ •• __________ . _ . __ ~gj~g- ••. _ ••• _ •• _ .•• ~~-! __ ... ?~-.4. --~~ .. ~ _ .. _ t::J~~ 13~1?~~e:_<=!_ •.••••. __ • _____ .. 
. _ ~ 1_5_o_ . ?Jiy~~ ________ •• _________ • _________ . __ !:1.9!~Q. __ .• _______ . __ ~?-~ ___ . _ ~~~a--. z3_.~ _ .. _ t::J~~ 13~~~"!e:.d __ . ______________ . 
. • ~ 1_5_5_. s_o_dll!.~ ___ • ________ . __ •• ____ . _. ____ . __ !:11.9!~9- . _ . _. ___ • __ .• _ ?~~ .. _ .. -~5!:. z~1- •..• t::J?~ 13~e~~e:_d __ . ______ . _. __ •... 
. • ~ 1_6_0_. ~t~o_n!i~l]l-. _ ••• _____ ••• _. ___ •••• _ •••. _ . !:11.9!~9. __ . __ • _____ . _. ??? ___ .. _1_4_4_-_ ~6_3 __ .. _ ~9~ 13~~~~e:.d __ . _ . _ •• __ • _. _. __ . 
. _ ~ 1_6,!5_ . !.h!l~i~!:l. ___ • ___ •. ___ • __ •• ____ • _ . ___ . __ !:11.9!~9. _ _ . _______ .. __ ) ?~ ___ . __ 1_o_o_ -. ~ 9_3 __ .. _ t;J~~ 13~~~"!e:.d __ . ______ • _ • _____ _ 

. -~ 1_7_5_ . !J~ . --.... ----.. --. ---- -. --... -.. - ... !:11.9!~9 .• - .•. - •••••.•. ) ~~ • ••.• _9_9~0.: ?~~ -... ~~~ 13~1?~~~d- .... - . - .•••••• - •. 

. • ~ 1_a_o __ !Jt~~~u!l!. ________ • _______ •• __ • _____ . __ !:11.9!~9. __ . ____ •• __ . __ .?~~ ___ . __ o;q~: ~~~ _ ..• ~~~ 13~1?~~e:.d __ .. _______ • _ • _ •.. 

. -~ 1_8_5_. xa_n!lg~u-~ - ••• - - - - - - •..• - • - - - . - .... - . - . !;1_9!~9 ••..••••••••. -. ~ ~~- - .. - _9~:~:! ~q ... -~~~ 13~~~~e:_d_ ..• - •• - .••••• - ••. 
1190 Zinc mg/kg 221 144- 268 Not Reported 

Acceptable EPA 7199 

Acceptable EPA 7196A 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

SOIL Metals in Sewage S/udG™ (cat# 619) 

SOIL-70 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
06/24/10 Report Issued: 

Study Dates: 04/19/1 0 - 06/03/1 0 

I Reported Assigned 
Value Value 

Acceptance I Perform~nce !Method Description 
Limits Evaluation 

. _ ~ o_o_o_ . ~J~I!l!."~!l: ~ ____________ . ___________ •. __ ~.9!~9. _ _ . __ 1_??~~ _ •. __ 1 ?~~9 _ _ ?~99: ?~~~g .. __ ~c:~ep!a_b_l~ __ . ___ ~~~ _6_0_1 ~~. __ • 

. _ ~ 0_0_5 __ !\nJi!"_o_ny. _____ • _____ ••. _ •. _ . _ . _ .•.•.• _ !".9!~!;1. ••.. __ ~ ?~ ___ ... ??~ ___ . __ 6~: ~ -- ~~~ __ . __ ~c:c_ep!a_bJ~ __ .• __ ~~~ _6_0) ~~ _ • __ 

. _ ~ 0_1_0 .. !\r~~~i~ ____ •. ________ . ___ • ____ . _ _ _ _ _ , . _ ~.9!~9. __ ... ) ~? . __ . __ ??? .... __ 1_2_7_-_ ~8_2_ _ .... ~c:c_ep!a_b!t:; _ . __ . ~~ ~ _6_0_1 ~~ ___ . 

. _1_0_1!J .. !3.a!i~!l: .... " ...... : __ .. _____ .... ____ . __ !".9!~9 ..• .•• !?? ..... __ ¥9? • ... _ )?! : )~~9 .... . ~c:~ep!c:_b]~ •... _ -~~~-6_0)9~. __ . 

. -~0_2_0_ .. s.e_~l~~l!l. __ ..•• __ • ___ •..• __ ... _____ •.. _ !".9!~!;1. __ ..• )99. __ . __ )?~ __ .. _ ~~:4_: !~~ ... _ .~c:~ep!a_b]~ _ ..• _. ~~~-6_0_1~~-. _ . 

. _ ~o_3_o __ ~c:_d_~i~l!' •••••• _ . _. _. __ . __ ..• __ • _ _ _ _ _ . !.'1:9!~9. •... _ !?? • _ ... _ )~~ _ ... _ ?9:€!.:! ~q ..... ~sc:_ep!c:_bJ~ . _ .• _. ~~~ _6_0_1~~ ___ . 

. • ~0_3_5 __ ~aJC:i~l!l. __ • __ • _ • _ .... _ ••• _. __ • __ .. _ •... !".9!~9. _ •. , • _1¥1 ~9. _ .. ?.1?~9. _.! ~ 6_0_0_-_ ~8_5_09_ .•. ~c:c_ep!a_b]~ •...•• ~~~ _6_0_19~ •.•. 

. _1_0_49 •. ~h_r'?l!l!u.~ .• __ • _ • ____ . ____ .. __ . ____ ... __ !1:9!~9- __ . __ )~? ___ . __ ) ?~ ___ . __ 8~:8.: ~~4_ __ . _ ~c:c:ep!a_b!~ __ . ___ ~~~ _6_0_19~ ___ _ 

.• l 0_59 • • ~C:b_a!t ••• ___ .................... _ . _ . __ !".9!~9. _ _ .. _ ?~-). _ .. _ . ~Q-_:3 __ .. _ ?9~7. --4_~-? __ .. _ ~c:c:_ep!a_bJe: . _ . ___ ~'='~ _6_0_19~ _ .. . 

. • ~ 0_5_5_ • ~o_pp~~ ____ . _ .... __ . _ ....... _ . __ . ___ . _ . !1:9!~!;1. _ •..• ~J ~ ___ . __ ~~ 9 _ ... _ ??9 : ) 9?9 __ . __ ~sc_ep!~bJ~ __ . ___ ~~~ _6_0) 9~ ___ _ 

. _1_0_79 .•. 1~o_n ____ ...... _ .... ___ .. ____ . ______ .. _ !1:9!~~- __ .. _1)?9q •.. __ 1?~0q _ •• .?1?q: ~?99q .. _ .~c:cepta_b)~ __ . __ -~'='~-6_0_19~. __ _ 

. _1_0_7!5_ .. ~e~~ _ .• __ ..... _. __ . _____ ..... _ .• __ . __ !".9!~!;1.. _ . _. )?~. _ ... _ )~~ ___ .. _9~:1_: ?~4: _ .... ~c:c:ep!a_b!~ __ . ___ ~~~-6_0)9~ __ .. 

. _ ~ 0_8_5_ .. fv!~9_n_e_:;~u-~ __ .• _________ .. _ . _____ • __ .. _ !1:9!~!;1. . _ . _ . ~~3_0 __ .. __ ~~4_0_ • _. _ ~~6_0_-_ ~8_0_0 __ .. _ ~c:c_ep!a_b]~ __ .. __ ~~~ _6,9) 9~ .. __ . 

. _1_0_9_0_. _fv!a_n_9_a_!1~~~ __ .• ___ •. ________ . ____ . __ . __ ~.9!~9. __ . __ !~~ ___ , __ ~!? __ .. _ ~~~: _1?~9 __ . _ .~c:c_ep!a_bJe: .. , ___ ~~~-6_0_1~~ ___ _ 

. _1_0_9_? __ .fv!~r9~1)'- • _ • ____ .• _ .. _ •. __ • _ • ___ . _ . _ . __ !".9!~9. • • . _ •• _ • _ .•. _ .1 ~-~. _ ... ?~2?. -. ~4::~ __ .. ~?~ ~~~'?'!t:;d_ .... __ •.. __ .•.. _ . 

. -~1_op_ .. fv!~~~~~~n_u!l: _ .•. _. __ .... _. __ .. __ • ___ ..• !".9!~!;1.. _ .. _ )?~. _ .... ?9~ __ .. _ -~0_9_--~5_0_ ... _ -~c:~ep!a_b]~ __ . __ . ~~~-6_0_19~. _ .. 

. • l1_0!J •.. ~'!.i~~eJ .•• _ .••• _ • ____ . _ .. _ • __ . ____ •... _ !".9!~9. • • . • _ ) ?~ _ ..... ) !? _ . _. _ _7_1?.: ?~~ .... _ ~~c_ep!c:_b]~ .•.• __ ~'='~ _6_0) 9~ __ . _ 

.. ~ 1_2!5 •• P_o_t~~s!l!.":. _. _ .••.• _ ••.. _ .•.. __ . _. __ . _ • !.1:9!~9 .••.•. ~~2_0 __ .. __ ~6_7_0_ .... ~4_2_G_-_ ~~5_0_ •.. _ ~c:c_ep!a_b)~ ... ___ ~~~-6_0)9~ .• _ . 

. _1_1_4.0. -~e]e;~i~l!l. ___ .. ___ . _. _. __________ . __ . _. ~.9!~9- __ .. _ }~? __ •... ?~6 .. ___ 1_2~_-_2_3_8 __ .. _ .~c:c_epta_b!e: ~. ___ ~'='~6_0_19~. _ .. 

. _l1_5_o_. ~Jly~~ •• _. ___ • ____ • ___________ . __ • _ .•• ~.9!~9 .•• . _ • ~! ._? __ .... ~9~ ___ .. _3~:~:! ~~ _ ... _ ~c:c_ep!~bJ~ •...•• ~~~ _6_0) 9~ ... . 
1155 Sodium __ ~.9!~!;1. _ •. __ ~~1_0_ •••• ~~2_0 __ ... !~ ~: ?~?~. _, . -~c:c_ep!c:_bJ~ _ •.. _. ~~~ _6_0_1~~ _ • _ . 

. _ ~ 1_6,9_. _s_t~o_n!i~l!'. _ •. _ •.. _____ • _____________ . __ ~.9!~9. __ . __ ~~~ ___ .. _ ~1~ ___ . __ 1_6_4_ -. ~o_o_ _. _ ~c:c_ep!a_bJ~ __ . ___ ~~·~\6_0)~~ _ . _ . 

. • l1_6_5_ • T_h~!li~~- ___ •.• __ • ____ • ____ • _________ . __ !.1:9!~9. _ _ ..• ] ~9 ___ . _ . ] ?! ___ . __ 1 ~: ~ ~ ~~~ __ . _ .~c:c_ep!a_b]~ __ . _ . _ ~'='~ _6_0] 9~. _ .. 

. _ ~ 1_8_5_. ~a_n~9~u~ •.• _ .... ___ ......... _. __ ..... 1!1.9!~9- __ . __ J?~ . _ .. _ )f?~. _ .. __ 8,?:1. --! ~4_ _ .. __ ~c:c_ep!~b]~ __ ... _ ~~~ _6_0_19~ •• __ 
1190 Zinc m9/k9 1170 1310 834- 1760 Acceptable EPA 60108 

• 
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. All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

SOIL Metals in Sewaae SludG™ (cat# 619) 

SOIL-70 Final Complete Report 

Units 

EPAID: NJ00141 
ERA Customer Number: A064801 

06/24/10 Report Issued: 
Study Dates: 04/19/1 0 - 06/03/1 0 

I Reported Assigned 
Value Value 

Acceptance -~ Performance 
Limits I Evaluation Method Description 

. _ ~o_o_o_. ~~~~~n_u~ __________________________ . __ ~.9!~9 .• _ . __ 1?~QQ __ . __ 1?~QQ __ . .?~~g:: .?~~gq _. __ ~~c:_ep!~bJ<=: __ . ___ .E?.~ ?Q~q ___ . 

. _ ~ 0_0_!3 _ . ~n~i~o.ny ______________ . _ _ _ _ _ _ _ _ _ _ _ _ . __ ~.9!~9- • _ .• _ ) ~~ __ .. __ ?~! ___ .. _6!'3: 1_: ?~~ _ .. _ . ~~c_ep!~bJ<=: __ . ____ E_P_~ ~q~q _ . __ 

. _ ~ 0_1_o_ . ~r~e:T)_i~. _____ •.• _ •. __ • ___________ .. , __ ~.9!~9- __ ..• ) ~? . ..... ?~? _ ... __ 1_2_7_ -. ~8_2 __ .. _ . ~~c_ep!~b!<=: __ ... _ !=?.~ ~q~q ___ . 

. • ~ 0_1_5. __ B_a!i!l~ __________ • _ • _ • ____ • ___ • _ • _ _ . __ ~.9!~9. _ _ . __ ??? ___ . __ ¥g~ ___ .. J ?! :: _:1 ~~q __ . __ ~~c_ep!~bJ<=: __ . __ • _E?._ ~ ?q~q ___ . 

. _ ~ 0_2_0 _ . -~e_ryl~~~ _______ •• ___ • __ •• _ •••• _ _ _ _ _ . __ ~.9!~9_ _ _ . __ ) g? ___ . __ _:1 ~Q _ • _ . _ ~~:4_: ! ~~ _ .. __ ~~c_ep!~b}e: _ •. ____ E?._ ~ ~q~q ___ . 

. _ ~0_3_0_. ~~d-~i~l]'l- __ . __ •• _________ . _ • _______ . __ ~.9!~9. __ .. _ J?~ __ .. __ _:1~1- _ .. _ ?9:~:! ~q _ .. __ ~~c.ep!~bJ<=: __ . __ • _E?.,~ ?q~q. _ .. 

. _ ~ 0_3_5_ . ~~~~i~l]'l- ______ • _ • ________ • _ • _ _ _ _ _ _ _ . __ ~.9!~9. . _ .. .?) ggq _ ... .?.:' ~gq ... ! ~ ~o_o_-_ ~~5_09 .. __ ~~c_ep!~bJ<=: __ . ____ E?._ ~ ?q~q __ .. 
, _1_0_4_o •. ~h!?T!u.~ •••••••••. __ ••••.• _ ..•.•. _ •. ~.9!~9. • • . ~ • )11 . ..... ) !~ . ..... a~~~: ??4_ ...• _ ~~c:_ep!~bJ<=: .•.••• _E_P_~ ?q~q_ ... . 
. _ ~ 0_5_0_ . ~o_b_a!t_ •••. _ • _ • _______ • _ . __________ . _ . ~.9!~9. _ • . __ ~~-) ___ . _ .1Q} ___ .. ?~·?:. 4_9_.? _ ... _ ~~c_ep!~bJ<=: . _ . ____ E_P_~ ?q~q_ ___ . 
. _ ~ ~5_5_ . ~opp~~ _ . _____ .. ___________ .. _ ... _ .... ~.9!~9- __ ..• !3~~ ___ . __ ~J Q __ •.• ~~q:: _19!q •.... ~~c:_ep!~b}e; __ . __ • _E?.,~ ~q~q _ ... 
. • ~ 0_7.0 •. _lr_o!l •••• ____ •••..•• ___ . __ • __ . _ . _ • _ .. __ ~.9!~9. __ . __ 1 _:1 ~gq _ •. _ _1 ?~Qq .•. _51?q:: J?QQQ .. __ ~~c_ep!~b!<=: _ •. ____ E_P_~ ?q~q_ . __ . 
. _ ~ 0_7_5_ . L_e~~ _________________ . __ • _______ • _ . __ ~.9!~9. _ _ . __ ) ~g ___ . __ ) ~! ___ . __ 9?~ ~: ?~4_ _ .. __ ~~c_ep!~b!<=: __ .. ___ E_P_~ ?q~q_ __ .. 
. _ ~0_8_5_. -~~g_n_e~~u-~ ____ • _____ • ______________ . __ ~.9!~9.. _ . __ ~~1_0 ___ . __ ~q_4_0 ___ . _ ~7_6_0_-_ ~a_o_o_ .. _ -~~c:_ep!~b!e: __ . ___ .E?.~ ?q~~ ___ . 
. • ~ 0_9_0 •. -~~1),9_a_n~~~ ______________ ••• _ _ _ _ _ _ _ _ . _ . ~.9!~9. • • . __ ~~~ ___ . _ • ~!? __ .. _ ~~~ :: _1 ?~Q _ ... _ ~~c_ep!~bJ<=: . _ . ____ E?._ ~ ?q~~ _ . _ . 
. _1_0_9,!3_ .. ~e:r~~'Y. _______________________ •• __ . _ • ~.9!~9. _ _ . ________ . _ . ! ~-?. __ .. ?:2_2_-_ ~4_.~ _ .. _ ~?! 13~e~~e:d __ . ___________ •••. 
. _ ~ 1_0_0 _ .. ~~~¥~~e_n_u~ ___ · •• _________________ • _ . __ ~9!~9_ _ _ . __ _:1 ~ ~ • __ .•• ?9~ ___ . _ • ~ 0_9_-_ ~5_0_ •.. __ ~~~ep!~b}~ __ . ____ E_P A ~q~~ . __ . 
. _ ~ 1_0;'3_ .. ~'!_i~~e}. ___ . __ • ______ . _. ___________ •. __ ~.9!~9 •• _ . _. _:1 ~!_ ... _._:I!? __ .. _ _7) ~~: ??~ __ ... ~~c:_ep!~bJ<=:. _ . ____ E_P_~ ?q~q ___ . 
. ~ ~ 1_2,!3_ . ~o~~~S1l!.f'!:l. ____ • __ • _______________ • _ .. _ ~.9!~9 .• _ . __ ~~5_0 ___ . _ • ~~7_0_ .•.• ~ 4_2_0_-_ ~2_5_0_ .. _ • ~~c_ep!~b}e; __ . ____ E?._~ ?q~q_ .... 
. _ ~ 1_4_0_. ~eJ~f'!!~~ •• __ •• __ • _ •. _ • _ •• _ .. _ • __ •••. _ . ~9!~9 .• _ ..• ) ~~ •••.• _ ?1? . .... _1_2_8_-_~~8- ••. _ -~~c_ep!~bJ<=: __ . . __ E_P_~ ?q~~ ___ _ 
. _ ~ ~5_0_ . ?Jiy~~ _______ • _____ .. __ •• ____ • _ • _ •.. __ !fl.9!~9- __ . __ ~~-¥ _ . _. __ ) 9~ ___ . __ 3~~~:! ~~ _ .. __ ~~c_ep!~bJ<=: • _ .. _ • _E_P_~ ?q~q ___ . 
. _ ~ 1_5_5_ . ?_o_dl~f'!:l. _ • _ . _____ . _ . ______ .. _ . _____ . __ ~9j~g_ • _ . __ ~ ~5_0 ___ . __ ~ ~2_0_ • _. _ ?! 9:: ?9~q _ .. _ . ~~c:_ep!~b}e; • _ . _ • __ E?.~ ?q~~ . __ . 
. • ~ 1_6_0_ . ~t~o_n!i~l]'l- ___ • ___ .•.• ___ • _ • ___ . __ • __ . _ . ~.9!~9 .. _ •• ~ J ~ __ ... . 1~~ . .... _1_6_:4_-_ ~o.o __ .... ~~c_ep!~b}e; __ .• _ . _E?.,~ ?q~q __ .. 
. _ ~ 1_6_5_ . }_h!'l!li~~ • ___ • _ . _ . ____ •• _ . _____ . ____ . __ ~.9!~9. _ _ . _ • ) ~1. __ .. _ ) ~? . ... __ 1 ~~ 1_: ?~~ ..... ~~c:_ep!~bJ<=: __ .• ___ E_P_~ ?q~~ .... 
. _ ~ 1_8_!3_ . y_a_n!'l~~u~ __ • _ • ________ •. __ • _______ .. __ ~.9!~9_ . _ . __ _:1 ~? _ ....• _:1 ~1- _ .. __ 8_5~ 1_:! ~4_ •.. __ ~~c_ep!~bJ<=: ••. ____ E?._~ ?9~q _ . _ . 

1190 Zinc m9/k9 1400 1310 834-1760 Acceptable EPA6020 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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SOIL-70 Final Complete Report 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
06/24/10 

2235 Route 130 Study Dates: . 04/19/10 - 06/03/1 0 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

SOIL Metals in Sewaae SludG™ (cat# 619) 

Units Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation Method Description 

1 000 Aluminum m9/k9 16400 2430 - 28800 Not Reported 
................... - ................ - .... - .............. ,. .... , ............. ~~ ...................... -- .. ~~ .... OM_ ............. ___ ... .,.,_., __ , __ , ___ .. ~-~· ~ , ___ .......... __ .......... ~ 

.• ~ 0_0_:'5 •. ('o_n~i!fl_o_ny ___ •• __ • _ • _ • _ • ___ • _ . __ • __ ••.. _ !'1.9!~9 •. _ .• _ • _ . _ ••. __ ?~1 .. _. __ 6?: 1_: ~~~ _ . _ t:J?~ 13~~<?~':d. _ . __ • _ • _ • _ •.• _ •• _ 
"'~ 0_1_0_ . !\r~~l!_i~. _______ . _ ...... ____________ .. _ m_9!~9- __ .. _ . ___ ..... ??? . . . __ 1_2_7_ -_ ~8_2 __ .. _ ~?~ R~~<?J"!~d- .. __ .. _ _ _______ . 
. • ~0_1_5_. B_a!i~~. _". _ ••••• _. __ ••• _ ·.-. _____ ••. _. ~9(~9 ..••. __ • _ .• _ ..•. ~9?. _ ... J?~: }~~g ... _ N?~ J3~~<?t!~d- _ . ______ • ____ .. _ . 
. _ ~ o_2_o_ . -~e-~~~~f!l. _______ • __ •• ___ •. _ • ____ • __ .•. ~9!~9 . . _ .. __ .. _ . _ .. _ } ~9 ___ .. :<~~:~:! ~~ _ .. _ t:J?! 13~e<?~':d_ ... __ • _ . _ . _ . ___ .. 

. _1_0_49 . .,~h.r<?i!l!U.n:) ••• _ •.. ___ . _ .. ___ .. _. __ . _. _ .lll.9!~9 .... _. ____ .•. __ J!~ __ .. __ 83:8-:_ ?~4:_ ___ ~?! J3~POJ"!~d- _ .... ___ . _______ _ 

. _ ~o_5p_. ~~b_a!t. _ •• ______ . _____ . __ •.... ___ ... _. ~9!~9 .• _ . ___ ... _ ..•. ~~-9. __ . _ ?9J.-_4;9_.? .... fY?t 13~e<?t!~d- .. ___ ..•..• _. _ ... 

. • ~ 0_5_5_ . ~O.PP!l~ ••..•••...••..••.•.......•..... lll.9!~9. _ ......•...... ~~ 9 . ..... ~?9 : } 9?9 .... fY?~ J3~~~t!':d_ ........•......•. 

. _1_0_7_0_. !~0_n_ ...... _ ... _ .... __ . _. ________ . _ ... lll.9!~9 ....• _____ ...• _12999 .•. ?469: ]?999 _. _ N?! J3~P~t!~d- __ . __ •.. _ ... _ .. . 

. -~0_7_5_. L_e.?9. _ •••••••• __ • __ ••. _ •• ____ • _. __ .. _ ~9!~!:1. _ •.• __ ....•.•. }~~ _ .... _9~?.: ?~4:. .... fY?! 13~~~J"!e_d __ . ___ ..•• _ •. _. _ .. 

. _ ~0_8_5_. -~~9_n_e~~u-~ _. _. __ • _______ • __ • _. _____ . _ .lll.9!~9. __ . _____ • __ .• _ ~~4_0 __ •. _ ~7_6_o_-_~8_o_o_ ... fY?~ 13~e<?t!':d_ .. ______ . ___ . ___ . 

. _1_0_9_0 _ . !V!~".9_a_n!l~~ _ •• ___ ••. ______ . ___ . _ . _ _ _ ..• lll.9!~1l. _ _ . _______ .. __ ?7? ___ .. ~~~ : _1 ?~~ _ .. _ N?~ 13~e<?J"!':d_ . __ .. __________ _ 

. -~0.9_5 __ M~r9~'Y. _ .......... ___ • _ •• _. _. _. __ •.•. lll.9f~9. __ ..• ~~·~- •..•• ~~-~- _ ... ?~2.?.·.~4_.~ .... ~~c_ep!<:b!~ _ ...•• ~~~_7_4!~~- __ . 

. _ ~ 1_0_0_. -~~~¥~~':n_u!l!_ • _ •• _ • _ ••. ________ • ___ • _ ... ~9!~9. _ •.. ___ . _ ... __ ~9?. __ . _1_0_9_ --~~0- ... _ t:J?! 13~~<?~e_d_ .. ___ . __ . _. _ • __ .. 

. _ t 1_0_5 _ . _t>!,i~~eJ •••• __ •• __ •• ______ . ___ .•. _ . . . . __ !'1.9!~!:1. _ . . _ ••.. _ . _ .. _ ) ?? _ ... __ 7_1 J.: ??~ ... _ ~?~ 13~~C?t!~d- •. _ • _ .. _ •.• __ . __ . 

. • ~ 1_2_5 ___ P_o~~~S2l!_n::_l •••••••••• _ . ____ • _ • _ • _ . ___ . _ .lll.9!~1l_ . • . _ . _ . ___ •. __ ~~7_0 __ •. _ 1_4_2_0_ ·. ~2_5_0_ ..• fY?~ J3~~<?t!':d •... _ ••.. _ . _ • _ •. __ 
: _1_1_49_. ~e!~nJ~f!l .... _ .. _. __ .. _. __ ..... _ __ _ _ _ .lll.9!~9... _ .. ____ .. __ ?16 _ ... __ 1_2~---~3_8 ___ .. Not R~P<?t!~d- ____________ . 

. _1_1_5_0_. ~]ly~~ •.•• -.-- •• --- - •• -- .• -- •.....•. -- ~9!~9 . .. '- ... - ..... - _19?---. - ~?:9_":! ~~ ... - ~?~ 13~~~t!~d-- .•••.•• - .. - ...•. 

. • ~ 1_5_5 _ . ~o_d!l!.n::_l ___ • __ • ________ ..• _ . ____ . _ _ _ . __ lll.9!~9. _ _ . __ ••. ___ .• _! ~2_0 ___ .. ?~ ~ : .?9?9 ... _ t:J?~ 13~eC?~e_d __ .. __ ••.. __ •• __ .. 

. _1_1_6_o __ s_t~o_n!i~f!1- ___ ......... ____ . ____ . ____ . _ .lll.9!~9 __ . ________ .. _ 4~~ .... __ 1_6:4_-_~o_o_ ... _ N?t 13~e<?~~d- _. __________ _ 

.• ~ 1_6_5_. :r_h,?!li~lll.-.-.-- •••• - ••• -- •• - - . - ••• - • ' •• lll.9!~9 .. - ...•. - - -- •. -.} ~? .. -. - 1~: 1_: ??~ ... -~?~ 13~~~t!~d- .. - • - •. -- . - .•.... 

. _ ~ 1_8_5_ . ~a_n,?9~u~ ••••• _ ••• _ • _ • _ •• __ •••..•••.•. lll.9!~9. • • . ••••.••• 161 85.1-194 • ~?~ 13~e<?t!e_d_ ...... _ ...•...... 
1190 Zinc m9/k9 1310 834-1760 Not Reported 

SOIL Anions in Soil (cat# 873) 
. _1_~4!1 __ .B.f?l!l!d_e __ ••••• _ . _ . _ .• _ •• __ ... _ . ____ ... lll.9!~9 .. _ .. _ ~9-?. _ .. __ ??·?. __ . _ ~9-?.-. ~1_.~ __ . ~c_c_epta_b!~ _ .. __ . _E_P_~ ~9~~ _ 
. • ~ ~7_?_ . -~~IC?r!C!_e_ •••• __ • __ •••••. __ ••• _ •••• _ •.• _ ~9!~9 . .•. __ _?~ ~ _ .•. __ ??? ___ .. _1_4_1 _-_ ~9_4_ .. , _ . ~~c_ep!<:b!': • _ .. _ • _E_P_~ ~Q~~ __ .. 
. • ~7_3_0_. F!~<?.r~d_e _____ .. _ .. _. _ .... __ . __ . _. _. _ ... lll.9!~1l. _ •.• _ ?~·¥. _ ... _ _:1~~ •••. __ 29:0.: ?!~ •..• -~c_c_ep!<:b!~ _ .. ___ .10?.~ ~~~~ ___ . 
. -~8_1p _ __t'~it;~t~_a_s_~- __ •.. ___ .. _____ . _. ______ . __ ~9!~Q __ .. _ ?)~ __ ... _ ?~~ _. _ . _1_7_0_-_~2_0 __ . _ -~~c_ep!a_b!e _ .. ____ E_P~99~~ __ .. 
. _1_8_7_0_. f:h~o~p~~t~_a_s_~ ___ • _ • ___ • ___ •• _ • _ .• _ •. _ .lll.9!~9-. _ .• __ .• ___ .• _ ~~9 . ... __ 39:5. -- ?~~ . _. _ fY?~ 13~~<?t!~d- _ ..•• __ •. _. _ •. _ •. 

2000 Sulfate m9/k9 184 206 134-227 Acceptable EPA 9056 

2~._3_-_7_2_.~ _ .. _ -~~c_ep~<:b!':. _ .. ___ E_~~ ~9!~. _ .. 
Not Reported 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 
Aria I. Analyte 
No. 

SOIL Nutrients in Soil (cat# 869) 
1515 Ammonia as N . 

1795 ~o!~~~~~i~~~i~~i~r?~~~ ~ ~ ~: ~ ~::::: ~ ~ ~ ~ ~ ~ 
2040 :r.o!~l-~r9~~i_? .C:~r~~~ ~~<?~~ ______ .... _ .. 
1910 Total Phosphorus 

SOIL-70 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
06/24/10 

Study Dates: 04/19/10 - 06/03/1 0 

Units Reported Assigned Acceptance I Performance Method Description 
Value Value Limits Evaluation 

. - - ~.9!~9. .. 486 52.7-660 . _ ~?! 13~eC?~~~ . .................. ................. . ................. ,. ... . ... -.. -..... --........... ~ 

.•• !::9!~9--- 764 331-1110 .. ~?~ 13~eC?~~~ _ ................ _ .. ................. . - .. "' .................. ~ ........ - .. -..... - .. -......... 

.. . ~.9!~9.-- 2050 2420 242-5550 Acceptable EPA 9060 
' ............ -..... .................. . ................. - .... . .......... - ......... - .. ' ............ --- .. -.. - ... 

m9/k9 782 410-1120 Not Reported 

7.00-8.20 Acceptable EPA9045C 

121 - 155 Acceptable EPA 1010A 
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Study: SOIL-70 

ERA Customer Number: A064801 

. Laboratory Name: Accutest Mid Atlantic 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

SOIL Volatiles in Soil (cat# 623) 

SOIL-70 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
06/24/10 Report Issued: 

Study Dates: 04/19/1 0 - 06/03/1 0 

Reported Assigned Acceptance I Performance 
Value Value Limits Evaluation Method Description 

. -~3_1_?_. ~c~!<:n_e_ •• __________ . _ ••• _____ •• __ •. __ 1-'9~~9-. _ . ____ • __ •. _. ?~~ __ ... _4~:0.: ~~~ _ ..• ~?~ 13~~'!t!~d_ •. __ .• __ .••• ____ . 

. -~3_2_0_. ~c~!<:n]t~i~e. __ ••• _ • ______ • _. _ . _. ___ • _ . _ • 1-'9~~9 •••.. _______ . __ !~~. _ ... 9·~9: _1_?!9 _ .. _ ~?~ 13~~'!t!~d- •. _. ___ . __ • ___ . _ . 

. ;1:,3_2~ •. ~cr~l~i!l. _. _. _ •. ____ . __ • _. ___ .•. ____ . __ .P9~k_9 ___ . _. __ •• __ .•• 9·99. _ •.••.. _. _. _ •... ~?~ 13~~<?t!~d. _ . __ • ________ ••.. 

. -~3_7_!5 __ ~e_n!~~~ ___________________________ . __ _119~~9- __ . __ } ~~. _ .. __ J ~ ~ __ .. __ 8~:0_:! ~~ _ .. __ ~~c_ep!E!_b_l~ __ .. _ • ~~-:-. _8_0?J ~ ___ . 

. -~3_8_!5_ .. B!9':!19~~~;;:<:n_e ____ •• __ • ____ . _________ . _. 1-'9~~9 •••.••• _____ . __ )?~ __ .. __ 8_?:9.: !~~ .... ~?~ 13~~<?t!~d- •. _____ . _. ___ • __ . 

. _ ~3_9_5_ .. ~r9':!199~C~~0!'!1!'~~h.?.J:l~ _ • _ • __ •••••.•• __ •.•• j1_9~~9. • • . •••• _ •• _. _ • ~~-~ .••.• ?1 ~5. ·• ~2_.9 •..• ~9~ 13~~'!t!~d ••. __ • _ . _ •••••• _ •. 

. -~4_o_o_. _s!9':!19!o!':!l. ___ • _. ___________________ . __ J1.9£k_9 ___ . ___ • ____ . __ ~9·.? ___ . __ 4~:~:! ?q _ .. _ ~9~ 13~e<?t!<:d. _ . ______________ . 

. -~9.5~-. _B!9':!l.?~.e:~E!_n_e ___ • _. _. _ ..• ___ . ____ . __ ... _119~~9. __ .••••••• _. __ 9-~9 •• _ .••.•••••••.. _ ~?~ 13~~<?t!~d .... ___ • __ • __ •• _. _ 
4410 2-Butanone (MEK) 1-19/k9 347 143-553 Not Reported . ... -.................... :" ....... _ ...... ~ ................ ~ .... - ................ _ .. _ ._ .. __ ,.. ............ -............................................................................ ,., ................ _ ..... ~-- ... - ........ . 

. -~o_o_o_. ~~t!-_B_u!YJ ~<:t~~~-e~~<:r_(~J.B_E) ____________ . __ 1-'9~~9- __ . ___ ~ ____ . __ 9·~9. __ . __________ .. _ -~~c_ep!E!_bJ~ __ . ___ ~~-:-._8_0.?J ~- _ •. 

. -~4.5!J •. ~a!~'!~ 9~5!:1!.fi9~ ••••....•• _ ••.....•••.... J19!~9 •••.•••.••••.•• 9·99 ..... ............ ~?~ 13~1?<?1"!<:'!. •.....•.•.....•.. 

. _ ~4_5_!5_ . ~a!~'!~ !e_t~a_c~~o!i9~ ___ .. _______ • ______ . __ J19!~9. _ _ . ___ • ____ . __ ~1-~ __ .. __ 4_?:0.:! ~~ • _. _ ~9~ 13~~<?t!<:d. _ ...• _______ • ___ . 

. _ ~~7_5_ . ~hJ<?r.?~~~;;:<:n_e _________ ••• ____ • ____ • _ . __ _119~~9- _ • . __ ~~-.?. __ . __ ~~-? ___ . _ ?9~3--_ ~~ .. ~. _. __ ~~~eP!E!.bJ~ __ . ___ ~~-:-. _8_0.?1 ~ ___ . 

. _4:_5_7_5_. ~':l<?r.?9~b!<?l!'9':!l~!h_a_n~. _. _. __ •••. ___ ••• • • _119{~9-. _ .•• _ •••••. __ 9·99 .. _ ..•.•... _ •. _ .. ~?~ 13~~'!t!~d- _ . _ . _____ •• _ ••• _ . 

. · _ 4:_4_8_5_ . ~h_l<?r.?~~h_a!l~ _ ••••••• __ • ___ .. _ .•.•. _ •. __ _119{~9- _ _ . _. _ ••• _ •. __ ) ~9. _ •. _ _7~:6_: ?~~ •..• ~?~ 13~1?'!t!<:C!. _ .• _ . ___ •.•••••.. 

. _ 4:_5_09_ . 2,:-<?~I.?~C:e_t~~l~i~~~~~h_e! _________________ . __ .P9{~9. _ _ . ________ . __ g.99 ___ . ___ . _ .. ____ . _ ~9~ 13~~~t!~d- _ . ______ • _______ . 

. -~5_0§_. ~hJ~rg!o!':" •.• ____________ • ___ • ______ . __ J-l9~k_9 ___ . __ ••• ___ . __ 9-.o~- __ .•• _ .•• ____ ..• ~?~ 13~~<?t!~d- _ . _____ • _. ___ • _ •. 

. _ 4:_9_6_0. _ .~hJ<?r?!:ll.e}~'!.r:e. _______ • _________ • _ _ _ _ . _ • J19~k_9_ • • . •••• _ • _ •. __ 9 ·99. __ .. _ . _ . _ .•. __ .. ~?~ 13~~~t!~d. .. ____ .•.• _ ..•• _ . 

. -~5_7_0_ .. 1!~-P!~r?!:ll.o:~-9~1_?~C:P!9~~~e- (_~~C:~)_ _ • ___ •.• _ J19£k_9 __ •.••• _ •• _ ••• 9·99 __ ... __ •. _ .•. _ .. _ ~?~ 13~1?<?t!<:C!. _ . ____ • __ . __ ••... 

.. 4:.5_8_5_ .. 1.!~·P!~r?':!l.?5l!h_a_n~.(~!J.B) ____ ... _. __ .. __ . __ J-l9{k_9_ .......... _ ... 9-9~ ...... _. __ . __ .... ~?~ 13~1?'!'!~C!. •. __ • _ •• _ • ______ . 

. • 4:_5_9_5 _ . P._i~~o~o-~~t~?~~ _________ . _______ • _ _ _ .• _ _119{k_9 __ • . •••• ___ •. _ • 9 ·99. __ . ___________ . _ ~?~ 13~~~t!~d- .. __ ••• __ • ____ . _ . 

. -~6_1_0_ .. 1~~-P!~hJc:r?~~~~e.n~. ____ . __ • __ . ______ •. _ . _1-19~k_9_. _ .••• ~. __ ... _ 9·.09 •••. _. ___ ••• ___ .. -~~c_ep!E!_bJe: __ . ___ ~~-:-. _8_0,?) ~ __ . _ 

. -~6_1§_. :1~~-Plc_hJc:r?~~~~e.n~- ___________ • _ • ____ . __ _11_9{k_9 ___ . __ ?1·! ___ . __ ?9·9 ___ . __ 2~~6_:! q~ _ .. _ -~~c_ep!E!_bJ<:. _ . _ •• ~~-:-. _8_0_?_:1 ~ _. _ . 

. _4:_6_2_0_ .. 1.!~-pj~hJc:r?~~~~e_n~- ____ . _____ • ___ • ___ . __ J19{k_9_. _ . __ )~~ ___ . __ )~? ___ . __ 6~:4:.: ?~~ __ . __ ~~c_ep!E!,bJ~ __ . ___ ~~-:-._8_0_?_:1~- __ . 

. -~6_2_!5_. -~i~~~9~o~!fl_u.?~<:~~~~?~~ ~~r~9~ _1,?~ __ • _ •• _ •. __ J19!~9- _ •.• __ •••••.•• 9._09 __ .. ____ . __ • _. _ .. ~?~ 13~1?'!t!~d. ..•.• _. _ .. ____ • _ . 

. -~6_3_0 __ .1.! ~-Pi~hJc:r.?~~h.?~~ ••• _. ___ •• __ • _. _. ___ ... _119{~9 •• _ . _ •••• _ ••. __ ) _:1? _ •••• _6_:3:~: !~~ ... _ ~?~ l3~~'!t!~C!. •. _ ••• ___ · _ •. __ ••. 

. _'!_6_3_?_ .. 1.!?-P!~h]C:r.?:~h.?~~ __ ••• _. ____ • _. ______ .•• }'§J~k_9_ •.. __ • ____ •. _. 9·.09. _ •.• _ •• __ ••. __ .• ~?~ 13:~~~~d. _ .. __ . ___ ... _ .... 

.. ~6_49_ .. 1.! ~-p]c:_hJc:r?~~hy~e.!l~ .. _. _. ____ . ___ • ____ .•• _11_9{k_9 __ •. _. _. __ ... __ )?? __ ... _8~:2.: ?~~ ... ~?~ 13~1?<?t!<:d. _. _______ . __ .. __ . 

. _4:_6_4_5_. ~!s.:-!·.?:£?i9~19~C:e_t~~~~~~ ________________ . __ Jl§J~k_9 ___ . __ )?9 __ .. __ )~~ __ .. __ 6.?:~: !~~ _ ... -~~c_ep!E!_bJ~ __ . _. _ ~~-:-._8_0.?1~- __ _ 

. _'!_7_09_. ~r_a!l~:1~?-PJ~h_l<?r_?~~hy~e_n~- ___________ • __ .• _ _119{k_9 ___ .• _ )?9 _. _. __ )?9. _ .. _ _7_1 :~: !~~ ... __ ~~c_ep!E!_bJ~ __ . ___ ~~-:-. _8_0_?_:1 ~ _ . _ . 

. _ 4:_6_5_5_ . _12~-P!C:.hJc:r?p~op.?~~ ____ • _ • ________ . __ •.•• _119{~9 • • _ ..••• _ • ___ .• _ ) 99 •••.• _7_?: 1_:! ~ ~ •.. _ ~?! 13~~~~':d ••. ____ • _ •• ___ • __ . 
4680 cis-1 ,3-Dichloropropylene 1-19/kg 86.8 80.8 60.3-107 Acceptable EPA8021B 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

SOIL Volatiles in Soil (cat# 623) (Continued) 

SOIL-70 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
06/24/10 

Study Dates: 04/19/10 - 06/03/10 

Acceptance 
Limits 

Performance 
Evaluation Method Description 

__ ":_6_8?. ~~a!l~:11 ~-pj~hJ~r_9p~~py~e_n~- _ ... ________ .. __ Jl.9~~g- •.. __ )~~ __ •. __ )~!. __ . __ 1_0_4_--~~0- _ .. _ .'~~c:ep!~bJ~ _ .. ___ ~~.:-..8_0_?~~- _ .. 
. -~7_6? •. ~t~~~~~~?:.e_n~-. _ ••• _____ • __ . _ . _ •• ____ .•. J1.9~k_g ___ .• _ ~~-?. __ .. _ ?! ·?. __ . __ 3~: 1_:! q~ . . . :~~c_ep!~b!~ __ . ___ ~~~ _8_0?~ ~ •• _ . 
. -~8_6_0_. ~~~~~~n_o_n~- _ •••.•... __________ . ___ .. __ jl_ll~k_g ___ ... _. _____ .. _ ~?~ .... _8?:6.: ~q~ _ ... Nl)~ 13-~~~rte_d __ . __ . _ _ _ _ .. __ . _ . 
. -~9_0_o_. !~~p_r~~~~~~~z_e!l~ _. _ •••••••••• ____ .•• _ . __ _IJ_g~k_g_ .•. ___ 9 .. __ . __ 9·.09 __ .. ________ .... _ -~<?c:ep!~bJ~. _ . __ • ~~~ _8_0?~ ~ _ .. . 

. _":_9_7?_ --~~t~¥~~~~ _?~l_?!i9~ •• -.---.-- ••. --.-.-- -. Jl_Q~k_g_- •.• --- •.. -.-- !?? -... -_5!:~: !?~ .... ~I)~ 13~~~~~~ ... -.. -.. -... -.. . 

. _ "!_9_9_!5 _ . ~=~~!h.Y!-?:P.e!'!~n_o_!l~. (~ J~'Sl _ .... _ ..... _ .. _ _p_g{k_g_ . _ . _ • ____ ..... ) ~? .... _ _:4? :2.: ! ~~ •... tJ?! 13-~l?~t!~C!. .... ___ .••.•.•• _ . 

. -~0_0_!5_. f\!~p_h!~aJ~~e_ ____ •.••• __ ..•• _ ••••.••.. _. _IJ_g{k_g_ ••.. _. ~~·9 .. _. __ ~~·?. _ .. __ 49:~: !~~ _ ... -~~c_eP!C!.bJ~. _. __ . ~~~-8_0_?!~. _ •. 

. . ~1_o_o_. !3_t)(r!3~~. _ •.• __ •• __ • ___ . _ • ___ • _ ..•. _ . _ • )1_9~k_g __ •. __ . 9 . ...... 9·99. _ ... ___ .... __ .. _ ~~~ep!ab!~ _ ..• _ . ~~.:-. _8_D?} ~. __ . 

. -~1_0_5_ .. 1! !·~~2:'!'~t!~c_h!Ofl)~t~§l~~ _ •. _ .•• __ • __ . _ .. _. Jl.9{':9 •••..• __ •.•....• )~? .... __ 1_0_8_--~2_3 __ .. _ tJ?! 13~1?~~~C!. •.• ___ •••.• _ .. _ .. 

. -~1_1_0_ .. 1! !•?c2:'!'~t:~c_h!~_rl)~t~~~~. _. ____ • __ •••• _ . _. _IJj:l~k_g_ ..... _. _ •• __ . __ 9·.09 .. _ ... ________ ... tJ?! 13-~~~~e_d __ .• _. __ . ___ ••• _. _ 

. _5_1_1_5_. !_e!r~9~11)~~e_t~~~~~~ •••. _. _. __ . _. _. ___ .... _pf!(k_g ___ .. _ )~?. __ . __ )?4 ..... _8?:1_ -. ~~~ ... _ -~~c_ep!~bJe; _ .. _ •. ~~.:-._8_0?}~ .. _ . 

. • ~1_4SJ •. :r_oj~e_n_e _________ • _____ . ________ •. _ •.•. _IJ_g~k_g_ _ _ . _ • ~~-~. __ .•• ~~-9. _ ... .:4!3:0.:!! ~ • _ ... _,~~c_ept~b_l~ __ . _ .. _ ~~.:-. _8_0_?~ ~ _ ••. 

. -~1_5_5_. _1;~·~:~r~c~~O!<?~e:,n;z~~~ _. _ ••• __ • ___ •• ___ . __ jJj:j{kJJ ___ .• ______ •. __ )!~ .. _ .. _8~:~ -. ~~~ .... f;JI)! ~~~<?~~d- _ .•. ____ . _. ____ .. . 

. -~1_6_0_ .. 1! !• ~:~r~c~~O!<?~t~~~~ .. _____ . ___ ... ____ ... JJ9!~9- ...... ___ . _. __ _:l~f? __ ... _7?:5_: ~~~ .... Nl)~ 13-e~~~e_d __ . ___ ... _ .. _ ... .. 

. -~1_6_5_ .. 1! !·?:T!~c~~o;~e:~~~~~ _____ ••. _______ • _ •. __ JJJJ{k_g_ _ •..• _ • _ •• __ ... g.p_o _ . _. __ . __ .. __ . _. _ t;J?~ ~~e~~e_d __ .•...• ______ . _ .. 

. • ~1_7_0_. !!i_?~~o:~e:.t~~~~~: _. ___ .•.•• ___________ . __ J19(~9- __ . __ )~~. __ . __ )1g ___ .. _7~:~: ~~~ _ .. _ -~~c_ep!~b]e; _ •. ___ ~~~ _8_0~~ ~ ___ . 

. _ 5_1_7_5_ . !!i_?~~o_!'~fl_u_o:~f!l~~h~~~. __ • _______ . _____ .. _ jJg{k_g ___ . ________ . __ ~?-~ .. _. _ .!5?:2.: ~ ~~ _ .. _ t;JI)~ 13~1?~J"!C::d __ . ___ . __ .. __ . _ ... 

. _ 5_1_8_0_ . 1!~·9:~r~c~~O!<?~rl)p~~~ fl::C:~)- ____________ ..• !-'9!~9- __ .. ________ . __ ~!?-~ _ . _. __ 3~:5_:! ~~ .... t;l?~.l3~~~~~d- _ . ___ . _____ • _ • __ . 

. • 5.~2,!5_. \'_i~~l ~9~~a!~ ___ •. _. _ .••. ___ . _ .. _ .. __ .•. _IJ_Il~k_g ___ . __ • _ .. __ . __ q._oo ..... _ . ___ • __ . . No~ ~ep~rte_d __ . . . . ___ .. 

. • ~2_3_!5_. YJ~~~-c~~o_!'ig~ ________ .•. __ .•. ________ .. _ _IJJJ~k_g_. _ . _ . ______ . __ 9·99 _. _ .. _ . _______ ... t;ll)~ 13-~l?~~e_d __ . _____ • ____ . ___ . 
5260 Xylenes, total IJg/kg 125 137 66.5-203 Acceptable EPA 80218 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

SOIL Volatiles in Soil (cat# 623) 

SOIL-70 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
06/24/10 Report Issued: 

Study Dates: 04/19/10 - 06/03/10 

Reported Assigned Acceptance I Performance 
Value Value Limits Evaluation Method Description 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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SOIL-70 Final Complete Report 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

EPA 10:. NJ00141 
ERA Customer Number: A064801 

06/24/10 Report Issued: 
Study Dates: 04/19/1 0 - 06/03/1 0 

Anal. Analyte Units 
No. 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation 

Method Description 

SOIL Volatiles in Soil (cat# 623) (Continued) 
157 104-220 

. ;~_7_6_?_. ~~~~~~~~":.e_n!l. _______________________ . __ .PJJ~~g- __ . __ ~~·?. __ .. _ ?! ·? ___ . __ 3¥: 1_:! ~~ __ . _ .. ~~c_ep!8:_b]~ __ . ___ ~~~_a~_?~~. __ _ 

. _ <J:8_6_0 .. ~:':J~~a_n_o_n!l. _________ .• ___ • __ .... _ _ . _ }lf.J~k_g _ _ _ . _ . ?~~ __ .. __ ??3 .. _ .. _83:6_-_ ~~~ _ .. __ ~~c~p!a_b!~ __ . __ ~~ ~ _8_260~ _ ... 
-~9_0_0_ .. ~~~P!<?~~~~~f!Z_e_n~ _______________ • ____ ..• _ .P.fl(~g- __ . __ • ~ ___ .... 9·99 __ ... _________ ... ~~c_ep!8:_b_l~ __ .... ~~~ _8_2.?~~ _ ... 

. _'!_9_7_5_. -~~~~~~!:!~E.': _?~15J~i9~ __________ . _. _. _____ . __ .P~{k_g __ . ___ )~? ___ . _. _:!?~ ____ . _5?:4:: !?~ _ .. _ -~~~ep!8:_b]~ ____ • _ ~~~-8~_.?~~- __ . 

. _ 4:9_9_5_ . ~:~~!hy!-?:P_e_!l!a_n_o_!l~ _(~'?'52 . _ . ___ . _ . _ . _ ... Jl.(J{~g- • . . __ ~~-~ ___ . _ • ) ~ ~ • • _. ~! :2..-: 1 ~~ _ .... ~~c_ep!a_b]~ _ .. _ .. ~~~ _8~.?~~ _ . _ . 

. -~0_0_5_ .. f'!ap_h!~aJ~f!~ ___ ••••• _. __ .• __ • _ •• ____ .•• jJ.(J~k_9 __ ..• _ ?~·?. _ ...• ~~·?. _ .. __ 49:3_: !~~ _ .. _ -~~c_ep!a_b_l~. _ ..•. ~~~-8_2_.?~~- _ •. 

. -~1p_o_. ~t~r!l~~. __ •• __ ... _____ . ________ . __ .. ___ J-1_9~~9 .. _ . _ .. ~ .. _ .. __ 9·9.0 .... ____ . ___ ....... ~~~ep!ab_l~ __ .. __ ~~~-8_2_?9~ ___ _ 
_ ~1.0_?_ . _121, .\2: 'f~l~a_c_h!O!?~~h~~~ ________ .• ____ •.• _ _J-1§}{~9- _ _ • _ _:1 ?? • _ •... _:1 ?? _ .... _1_0_8_ --~2_3_ ... _ . ~~c_ep!a_b!t:; . _ .. __ ~~~ _8_2_.?9~ ___ _ 

. _ ~1~1_0_ • _1~ 1·?~2: 'f~t:a.c_h_l~r?~t~~~~ . _____________ •.. _ .PJJ~~9. __ ..• _ • ~ _ • __ . __ 9._09 _ .......... _ . _ ... _ ~~c_ep!a_b!~ __ . ___ ~~~ _8_2_?~~ _ . __ 

. -~1_1_?_. !.e!r!l9~1?~c:e_t~~~~~e: _ •• _ .• _ .• ____ . _____ .. __ J.I.(J~~9 •• _ .... _:1~~ _. _. __ }?~ __ .. __ 8~:1.-_ ~~~ _. _ -~~~ep!a_b!~ __ . ___ ~~~-8_2_.?~~ . . 

. _ ~1_4_0_ . !.o!~e_n!3. _ • ____ • _ •• ___ • __________ • __ . __ jJ_(l~k_9 ___ . __ ?~-? •• _. __ ~~-9 _ ... _ ~~:o.:! ~ ~ ... _ . ~~c_ep!a_b}~ __ . _ . _ ~~~ _8~_.?~~ .. _ . 

. -~1_5_5_ .. 1!~·~:T!~c~~o!'?~~n_:Z~~~ ______ ••• ___ • ____ . _. J-19~~9 .... __ _:1~9 ___ . __ )!~ _. _. __ 8~:6_-: ?~6_ .... -~c:,c_ep!8:_b}~ .. . _. _ ~~~-8_2_6~~ .• __ 

. -~1_6_0_ .. 1! ~·J:~r~c~~o!~':t~~~': _________ • _. _. ____ .. _ .P.f.J~k_9 ___ . __ _:1~~ __ ... _ :'~§ ... _ ??:~ ~ 1~~ ... _ :~·c:,c_ep!8:_b!': __ .. _. ~~~-8~_?~~- _ .. 

. _ ~1_6_? __ .1! 1·?:~r~c~~o!~':.t~~~':. _ • __ • ____ . __ • _ . __ . __ .P~~~9 •••.• _ • ~ _ • __ .•• ~--0~ ___ .• ________ .•. __ ~~c_ep!a_b~':. _ .. _ • ~~~ _8_2~~~. _ .. 

. -~1_7? •. !!i_?~~o;~e:t~~~~~e: •• _ •• ___ •.• ____ • _____ . _ • .P.f.J~k_9_ • _ .• _ :r~g .. _. __ }~g _ ... __ 7'!-:0_: ?~~ __ . __ ~c:.~ep!~b]e: __ .• _ . ~~~ _8:'2.?9~ __ .. 

. • ~1_7_5_ . !!i_?~~O_!'~f~U5J,!'qf!J~~h~~~ ••••••••••.•••.....• J-'.(J!k_9_ ••... ~! ._:1_ •.... ~?·~ ..... _5_?:~-_! ~~ _ .... ~~~ep!a_b)~ • ...•• ~~~-8.2_.?9~ . .... 

. • ~1_8_0_ .. 1!~·?:T!~c~~o!~~r?p~~~ rr::~~)_ _ . _________ ... _ .P9~~9. __ . __ ?? ·? .. __ . __ ~~-~ ___ . __ 3~:~:! ~~ _ .... ~c:,c_ep!a_b~~ __ ..••. ~~~ _8_2_?~~ _ •• _ 
--~2_2_5 __ Xi~~~ !19~~a~~ ___ .. _ ..... __ . ____ ........ _ ]J~{k_g ___ .. __ ~ _. _ .... 9-.00_ .. _ .. __ ....... _ Acc_ep!a_b!~ __ .. __ ~~~-8_2_?9~ . _ 
.• ~2_3!5 •. YJ~~~-c~~o!'isJ~ _. _. __ •• _ ••• ___ • _ •••••••. __ J-l§j~k_g_ • _ . _. _ 9 . .. _ .. _ 9·.09 _. _. _ . _ ... _ .. _ .. __ ~~~ep!a_b]~ __ . __ . ~'='~~8_2.?~~ __ .. 

5260 Xylenes, total J.19/k9 119 137 66.5-203 Acceptable EPA 82608 

SOIL Low-Level PAHs in Soil (cat# 625) 
. _ ~5_0_9_. ~c!3!1~~~t~~~~ __ • ____ • __ • ____ . __ ••.. __ .• _ jJ.(l~~g- • _ . _ • ~!§ _ _ _ _ _ ?~1. _ .. __ 1_2_7_-_ ~7_7 __ .. _. ~~c_ep!a_b)~. _ .. _ ~~~ _8??~ _SJ~ •.. 
. -~5_0_5_. ~c_e!l~e~t~yl!l~: ___ • ____ . _ ... __ .. ___ • _ . __ ..J.IJJ(~9. • • • _ ?~~ _ .... _ ~~~. _ .. _ ~~-~: _1_2~9 _ ... ~~c:.c_ep!8;b_le: _ .. _ . ~~~ _8?!9 _S)f:A __ • 
. -~~5_?_. ~n_t~r§\9~~': _. __ • _ ••• _ .•••• __________ .•. J-19~~9 .••. __ ?~?. __ ... ~?~. _ .. __ 6?:5. -. ~~~ •.. _. ~~~ep!8;b)~ .. .• _ ~~~ _8?!9 _SJf:A .•. 
. • ~5_7_5_ . ,B_e_n~?(a)~~~~~8:_c_e~: ___ • __ . _ • , .•.. __ . __ . _ . J-1..9{~9 .• _ .• _ ?~!. __ . __ ~~? _ . _. __ 1_1_1_ -. ~4_5_ ... __ ~~c_ep!~b!~ __ .. _ ~~~ _8?!9 _S_If:A __ . 

. • ~6_0_0 •. B_e_!l~?(k)f!U_Of~~t~~~~ . __ ..•• _ • __ •. ___ • _ . __ J-l.(l(~9. __ .•. ~~ ~ __ •. _ . ~~~ __ •.. _1_5_2_ -. 6_2_3_ ... __ ~~~ep!a_b)~ . _ EPA8270 SIM 

. -~5.9_9_ .. ~e_n~?(92 ~,~)p~ry!e_n!3 ____ • _. _ •• _ .. _. __ • _ _ . .PJJ!~g- ••.•• ??? __ .. __ ?~?. __ . __ 3~:2.: ~~~ ...• -~~c_ep!8;b)e: _. ___ ~~~ _8?!9 _8_1~. __ 

. _ ~5_8_0_ .. ~e.n~?(a)~Xr~~e; •• _ . __ • _____ •..... ____ ... .P9{~g- . _ .. _ ?~·¥ ... _. _ .!?~·.?. _ .. _ ~~6_4_ -_ ~6_.~ ..... ~~c_ep!a_b)~ ..... ~~~ _8?!9 _S_If:A_ .. 

. • ~8_5_5 _ . qh_~~e:_n_e_ • _ •• _ • __ •• __ •• __ . _ • _ •.•• _ _ ... J-19~~9 .• _ .•• ) ~ § .. _ .. _ ) !~ .. _ .. _4.0: 1_: ?~~ . _ . _ . ~~c.ep!a__b!': __ .• _ ~~ ~ ~??9 _S) f:A . .• 

. • ~8_9_5_ .. C?.i~~~z_( ~~~}'!_n_t~r~_?~~~ _ •• ___ • __ • ______ . . __ jJ§l(~9. • . . • _ J ~? _ .... _ _:1 ~~ _ . _ . __ 5_1: 1_-_ ~~6_ _ .... ~~~ep!<:b_l': .. _ ... ~~ ~ _8??~ _S) f:'l ... 

. _ 6_2_6_5_ ..FJ~c:r~~t~~~~. _ ••••• _ •••. _ • __ . _ . _ • • • . . _ _J.IJJ(k_9 __ • . .• _:1 ~? ..•.•. ~?~ . .... _1_0_4_ -. ~6_2 ___ ... ~~c_ep!a_b!~ ...•. ~~~ _8??9 _S_If:A _ .. 

. _6_2_7_0 __ FJ~c:r~~~ •••• _ •••• ______ ••••• ___ • __ •.• _ JJ9~k_9 ___ .• _ )~1 .. _. __ ?~§. _ ... ~~?.: ~~~ __ .. -~~c.ep!a_b~~. _ .. _ ~~~ ~??~ _S_If:A_ .. 

. _ ~3_1_5_ . -~~~e:n_on?~3_-~~)p¥r_e!l~. _ •. ____ •.. _ . _ . _ _ J.l9~k_g __ .. __ ?~~ .. _. _ . 4?? __ ... __ 8?:2.: ~?3 . _ A~c_ep!a_bl~ __ ... Er:~ 8??~ _S_If:A _ . 

. _ ~6_1_5 __ _P_h_e_!l~~~h;~~~ _ • ___ • ___ •• ____________ .. _ JJ§J{k_9_ ••. _ • 9?~ . ..... ?~g. __ . __ 1_4~---~6_8_ .... -~~~eP!8:_b)e ~ •. __ ~~~ _8_2!9 _S_I~- _ . 
6665 Pyrene J.19/k9 178 283 78.3-375 Acceptable EPA 8270 SIM 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

SOIL Low-Level PAHs in Soil (cat# 625) 

6665 Pyrene 

SOIL Low-Level PAHs in Soil (cat# 625) 

6665 Pyrene 

SOIL-70 Final Complete Report 

Units 

j.Jg/kg 

j.Jg/kg 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
06/24/10 

Study Dates: 04/19/1 0 - 06/03/1 0 

Reported Assigned Acceptance 
Value Value Limits 

206 283 78.3-375 

260 283 78.3-375 
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Performance 
Evaluation 

Acceptable 

Acceptable 

Method Description 

EPA 8310 UV 

EPA 8100 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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SOIL-70 Final Complete Report 

Phillip Worby . 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
06/24/10 

2235 Route 130 Study Dates: 04/19/1 0 - 06/03/1 0 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte Units 
No. 

SOIL Base/Neutrals and Acids in Soil (cat# 467) 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation 

Method Description 

..• ~5_o_o_ . :/)~.C!l.!:l~~~~~~~~ • _ • ____ ••• _ • _________ • _ • _ J-1~{~9. _ _ . __ ~~o_o __ .. _ . ~~9_0 ___ . _1_~3_0_ -. ~5_8_0_ .. _ .. ~~c_ep!~bJ~ _ •.••• ~~.:-. _8?-!~C? . ... 
. -~5_0;5_. ~c:.!:l~~~~~~~~~~ ••• ___ • __ • __ • _ .•••. _ _ _ •. _IJJJ~k_9 ___ .. _ ~~5_0_. _. __ ~~9_0 ___ . _ ~??: ~9~9 __ .. -~~c_ep!<:bJ~ __ . ___ ~~.:-. _8_?!9C?. _ .. 
. • ~1_4_5_ }:~'!l!n_o:~-~~~~~~~':~~e.n!l. (?:lc;>l~!dJ~e:l. __ . __ , __ .PJJ{k_9__ _ _ __ ~ .. _ . , __ ~-90 . .. _ _ _ _ . _____ .... ~~c_ep~a_b)e: __ . ___ ~~.:-. _8_?!9C? ___ . 
. • ~5_4_5_. ~njl~n:. ______ • ____ ••••• _. __ • _ ••.•.•.•. _IJ~~k_9 __ .. _ •. 9 . .• _. __ Q-99 __ .. _. __ .... _ ..... ~~c_ep!~b)~ __ .. _ • ~~.:-. _8f-!9f?_ ... 
. -~5_5_5_. ~n~~r!l9~~~ __ ••••• _____ .• _. _ . __ . __ • • . . _IJ~{k_9 __ ..•• ~~7_0_. _. _ . ~~4_0 ___ .. ~?~: ~9?Q _ .. __ ~~c_ep!;;:b)~ __ ... _ ~~.:-. _8f-!9C?. _ .. 
. -~5_9_5_. ~-e_n~~d!~~ _ •• __ •• __ ••• _ •••••• _. _ ••••. _ . .).1§1{~9 ..•.••. 9 ___ .... ~-99 ...... _ ...... _ ... :~~c_ep!~b)~ •..•. _ ~~.:-._8f-!9C?. _. _ 
.• ~6_1_0_. ~-e_n~?i_9.E!.C!C!_ .. _____ ••.• ___ ••• _. _ • _. _ . __ j-l§l~k_9 __ ..... _ 9. __ .. __ Q-99 __ . _ •. _ .• __ ... _ .. _ ~~c_ep!~b)~ __ .. _ . ~~.:-. _8_?!9C?. _ .. 
. _ ~5_7;5 __ ~.e.n~?(a)~~~~~a_c:~~. _ . __ . _______ . __ . _ .... J-1.9~k9_ . • . _ • ~ D_3_0 __ .. __ ~ ~oo_ ... _ 4!~ ~ 2?~Q _ _ _ _ A~c_ep!able: __ . ___ ~~.:-. _8,?!9C? ___ _ 
. -~5_8;5 ___ B_e_n~?(b)~l!_o_r~~l!J~~~ •• __ . __ .. _. _. _____ .•• J-1.9~~9. __ .• _.g._ .... _ ~-99 _ ... _. _ .. ___ . _ ... -~~c_ep!a_b)~. _ . _. _ ~'='.:-..8?-?~f? .. _ . 
. -~6_o_o ___ B_e_n~c;>(k)f!l!_O!~~~~~~~ __ • _. ____ ..•. ___ . _ .. _ .P.f1{~9 •• _ . ___ 9 ____ . __ g._op __ .. __ . _______ .. _ -~~c_ep!c:_b1r: __ . ___ ~~.:-. _8_?!~C?. __ _ 
. -~5_9_0 __ B_e_n~?(9;~·~P~'Y!e_n:_ •. _ •• ______ . ______ .. _ }1~~1<_9 ___ . __ ~~4_0 ___ . __ ~~90 __ •. _1_4_4_0_-_~~7_0 _. __ ~~c_epta_b)e: __ . _ . _ ~~~ _8_?!9C?. __ . 
. -~5.8~- __ B_e_n~?(a)e~r~~~ ____ • _. __ . __________ •.. __ J-lf.J~k_9 ___ . _. ~o_5_o ___ . __ ~~1_0 ___ . _ ~~~: ?9~Q _ .. _ -~~~ep!a_b)~ __ . ___ ~'='.:-. _8_?!9C?. __ . 
. • ~6_39. __ B_e_n~~~-c:_l~~t:oJ • _ •••• __ ••• ____ . _ _ _ _ _ _ _ . __ J-l.fJ~k_9 __ • . •• _ 9 •....... ~ ·99 __ .. ___ . _ . __ . __ . _ :~~~ep!c:_bJe: .. _ . ___ ~~ .:-. _8_?!9C? __ .. 
. _ ~7_6_0_ . ~!s_(?:~hJ~r_?~~h_o~¥l.~~~~~~~ ___ . ______ • __ .. _ }IJl~k_9 ___ . ___ 9 ____ . __ ~-99 _ . _. _ _ _ _ _ _ _ _ __ . __ ~cc_e_P!C:b)e: __ . ___ ~~.:-. _8~?9C?. __ _ 
. -~7_6_5 __ b!~_(?·.~hJ~r_?~~h_y!)~t_h!l~ _. _____ •• _ • _ •. ___ . _ • .P.f1{~9 •• _ . __ • 9. _ .... _ ~._op. __ . _ ... _____ .... _ ~~c_ep!c:_b}~ __ .• __ ~~.:-. _8,?!~C?. _ .. 
. _ ~7~8_0 _ . ~!~(?·.~hJ~r_?~s_?p~~PY!l~~h_!3!' __ •• ________ • • . __ J-1~~1<_9_ _ _ .• _! ~6_0 __ •. __ ~D_8_0 __ ... ~9~ ~ ~~~g _ .. __ ~~c_ep!<:bJ~ • _ . ___ ~~ .:-. _8~!~C? ___ _ 
. _ ~~6_0_. ~:~~o-~~~h_e.!:l~l:~~e:_ny!e_t~~r .• _ • _______ • __ . __ _IJ§l~k_9_ . _ . ___ 9 ___ .... ~-99 . ... _. __ .. __ . _ .. _ -~~c_ep!~bJ~ • _ . ___ ~'='.:-. _8_?!9C?. __ . 
. _ f>:_6_79 _ . B_u_t~I~~~ZJ!P_h}~~l~t!l ____ • ___ • _ . _ . _ • _ _ _ _ .. _ J-l.fJ{k_9_ • _ .• __ 9. ___ . __ ~-~9. __ .. __ .... _ . _ .. __ ~~~ep!~b}r: • _ . __ • ~'=' .:-. _8_?!9f? ___ _ 
. _ ~6-8_~-. ~;;:r9~~o)~ __ . _ .•• _ .•..• _ •• __ ... ___ . _ , . _ J-19~k_9_. _ . __ , ~ _. __ . __ ~.00 •. _. _ _ _ _ _. . . Ac:cepta_b)e: __ .. __ ~~A _8_?79<?. . : 
. -~7_4_5_. 4_:-':?~l_?~~<!.nll~n~- ____________ • ____ • _ •• _ . _. J-1p~k_9 ___ .. _ • 9 ___ ... _ Q-99 __ .. __ . _ .. ____ .. __ ~~~ep!~bJ~ __ .. : . ~'='.:-. _8f-!9C?. __ . 
. _ B:_7_o_o_ . ~:<?~l_?~<?:~:~~~~~~p~~~~~- ______ .. _______ . _ • .PJJ~k_9_ _ _ . __ ~~2_0 __ •. _ :r 99~Q . _ . .?~~9: :r} ?9~ ... :~'::c_eP!<:bJ~ _ •. _ .. ~~.:-. _8_?!9C? __ .. 
. -~7_9_9_ .. 1:<?~1_?~~n_ap~!h_a)~n_e _________ .. __ . ____ ...• _!J_fJ~k9 ___ .. ____ . _., .. ~-99 ________ . __ . _ .. _No~ ~~l:?~~ed __ . _. __ • • ___ .... 
. _ ~7_9_5_ . ~:S:~I_?~C?_n_ap~!h_aJ~n_e ______ . ______ • _ • ___ . __ j-l_fJ~k_9 ___ ...• ~~~0- _ •.• _ ~~3_0_ •... ~ ~9_0_ -. ~9_6_0_ .. __ ~~c_ep!~b)r: _ •. ___ ~'='.:-. _8_??9f? _ • _ . 
. _ ~8_o_o_. 2:'?~1_?~C?,~h~!'J~~ _______________ • ______ . __ J-1_p~k_9_ .•. __ ~~9_0 ____ . ~1_5_0 ___ . _ ~~? ~ ~!~Q __ . _ .~'::c_ep!~b_l~ __ .• __ ~~.:-. _8_?!9C?. _ .. 
. -~8.2_5_. ~:c.?~l.?~~p_h~.!:l¥1:et:e_ny!e!~~r. _____ • _ • _____ . _ • y_p~k_~- • _ . __ ~~9_0_. _. __ ~3_5_0 ____ ~ 8_o_o_ -. ~3_7_0_ .... ~~c_ep!~bJ~ __ .• __ ~'='.:-. _8?-?9f?. __ _ 
. _ ~8_5;5 __ -~h-~~e__n_e_. _______ • ___ • ______ .•• ____ , _ . J-l~~k_g ___ ..• ~ ~9_0 ___ . __ ~ ~4_D ___ . _ ~~~ ~ ?~9~ ... _ . ~~c_ep!a_b)e: __ . ___ ~~.:-. _8_?!9C? __ .. 
. -~~-9? •. _l:!_i~~~z_(~.!'J~c:_n_t~r~.?~~~ _ . _ .• ___ • ___ • _. _ •. _. J-l_fJ~k_9_ • _ . _. !~4_D _____ ! ~3_0 ___ . _ ~9~: ?~~g _ .. __ ~~c_ep!<:b1~ __ ..• _ ~~.:-. _8_??9f?. __ . 
. _ ~9_0;5_. ~i~~~z_o!l!.r§l~. ___ • _____ •• __ • __ . _ •• ___ .. _ }lf.J~k_9 ___ ..•• _ g _ . _ _ _ . ~-99 __ .. __________ .. __ ~~c_ep!a_b)~ _ •.• __ ~'='.:-. _8_?!9C? ___ . 
. -~9_2_!5_. ~i-_n:~~~~P~!h_a!a_t~ ___ • ___ • __ • _________ .. _ .P~{k_9 ___ . ___ 9 ___ ... _ Q-99. _ ... _____ . _. _ .. _ -~~c_ep!c:_b}~ _ _ _ __ ~~.:-. _8_?!9C?. __ . 

EPA8270C 
4615 1 ,3-Dichlorobenzene . __ J-I§J{k_9 __ •. __ • ~ ____ . __ 9._09 __ .. ___________ ... ~~~ep!~b)~ __ . ___ ~'='.:-. _8?-?9C .•.. 

: .. "' ,.. ... -............. "' -...... -............ "' -:· "' ......... ""' - ~ ....... -.. .... 
4620 1',4-Dichlorobenzene J.l9/k9 4200 8010 801-8810 Acceptable EPA8270C 
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SOIL-70 Final Complete Report 

Phillip Worby EPAID: 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 

ERA Customer Number: 
NJ00141 
A064801 
06/24/10 Report Issued: 

2235 Route 130 Study Dates: 04/19/1 0 - 06/03/1 0 
Dayton, NJ 08810 
732-329-0200 

Anal. Amilyte Units Reported Assigned 
No. Value Value 

Acceptance I Performance 
Limits Evaluation 

Method Description 

SOIL Base/Neutrals and Acids in Soil (cat# 467) (Continued) 

. -~9_4_?_. ~~~':P..i~~~?~o_b~~~i9~"~- _____________ • __ .. __ Jl§J~k_9 ___ . ___ 9 _ •..... 9-.99 .••.•••••••.••..• -~~c_ep!8;b]~ _ .. __ • ~~~-8f!9~ .. _ . 

. -~o_o_o __ ~~-P!c_hJc:r?~~~~~~- __ • ______ • _. _ • _____ .• _ .fl9~~9. __ . __ ~~o_o ___ .• _1)~9Q _ •. .??9Q:: :~?9q .. _ -~~c_ep!8;bJ~ __ . ___ ~~~ _8.?!9~. __ _ 

.• ~o_op_ . ~~~·P!c_h]~r?~~~~~~- _ ••• __ . _ •• ____ • _ . _ .. _ . J-'9~k_9_ ••.••• 9 . . _ •.• _ 9·99 ••. , •••••• __ • _ . , .. ~~c.ep!8;b}~ __ . _ . _ ~~~ _8.?!9~ . . _ . 

. _ ~0_7_0 _ . _C~_i~~h¥1P~!h_aJ8:t~ ____ • _ •••. ________ • • • • . __ J-19~~9. _ _ . _ • ~~8_0_ • _ . __ 19~9g _ •. .??99 ~ ) ~?Qq .. __ ~~c_ep!8;b]~ __ . ___ ~~ ~ _8.?!9~ __ . _ 

. -~1_3p_. ~~~·P!'!l~~hyp~~~?l ____ ••••• _ •• ________ . __ JI§J~k_9 ___ .• _. 9 ... .... 9·.99 _ ... ___ ....... _ .. _ ~~c_ep!~b}~ ••.• _. ~~~ _8.?!9~ . . _ . 

. _ ~1_3_5_ . P..i'!l~!h.Y!~h_t~~~~~e •• ____ •••••••. _ ••••• _ .•. .fl9~k_9_ .•.• _ ~~6_0_ ••.•• ~4:,5_0 ___ . _ ?~~:: ~?~9 __ ... ~~c_ep!8;b}~ ••.•• _ ~~~ _8.?!9~. __ . 

. -~1_7_5_. ~~~·Plf!it_rc:e~~".?! ••• __ • _____ ••• _ .. ____ . _. J-'9~k_9 ___ .. ___ 9. __ .. _. ~~~o- _ ... 9·99: _6_8?9 _ .. __ ~~c_ep!8;b]~ ••. _ .• ~~~ _8.?!9~. _ .. 

. • ~1.8_!5 •. ~~~·Plf!it_r'<,?t_?~u_e_!l~ .• _ • _ .... _ .••.• _ . _ • _ •... J-!.9~~9- • _ .•• ~~4_0 ___ . _ • ~~o_o_ •• , _1 ?99;) ~ ?9q .... ~~c.e_p!8;b]~ __ .• _ • ~~~ _8.?!9~ _ ... 

. -~1_9p_. ~~~·Plf!it_r'<,?t_?~u_e_!l~ _ ••• __ •.••••••• _ ••• _ •. __ .fl9~~9 •••. __ ~~1_0 __ ..• _ ~~7_0 __ •. .?~?9::) ~ ?9q ... -~~c_ep!8;b]~ __ . __ . ~~~ _8f!9~. __ . 

. _ ~~o_o _ . _D_i:n:c:c_t¥1P~~h~!a_t~ _____ • _ •••••••• _ _ _ _ _ . __ .fl9~~9. _ _ .• _ ~~5_0 ___ .• _1) ~9q __ . _1 ??9 :: ) !~9q .... ~~c_ep!8;b}~ __ . _ • _ ~~ ~ _8.?!9~ ___ _ 

.• ~0_6_? __ ~!s_(?-.f:t~~~~~~YDP~!h.a!8:t~ _____ • ____ . _ . _ ..• _ .f19~k_9_ • • . •• _ 9 •• _ .. _ . 9·.99 ••....•... _ ..... _ . ~~c_ep!8;b}~ • _ .•• _ ~~~ _8.?!9~. __ . 

. • ~2_6_!5_ . .FJ~c:r~~~h~~~. _ ••• _ • _ • _______ . _ • ____ .. _ . .fl9~k_9_ • _ . __ ~ ~9_0 __ ... _ ~~ 8_0_ ••.• ??~ :: .?~?9 _ ... _ ~~c_ep!a_b]~ __ .. _ . ~~~ _8.?!9~ __ .. 

. -~2_7_0_ . .FJ~~r~~~ ........ ____ .• _. _ .. _ .. _____ . __ _119~~9- __ . ___ 9 _ .. _. __ 9:.99. _ .. _. _ .• __ ..... _ -~~c_ep!8;b}~ __ . ___ ~~~-8.??9~. __ . 

. • ~2_7_5_ .. l-!.~x~9~1?~~b_e!l~~~~ ____ • _ •• _ • _ • __ • _ •••.• _ .fl§l~k.9. • • . •• ~4;_1_0_ • _. _ • ~~o.o_ ••. .?!?9:: .1199q ..•• ~~c.ep!8;b}~ • _ .• __ ~~~ _8.?!9~ _ . _ . 

. • 4;_8_3_5_ .. I-!.~X~9~1.?~~b_u!~<!_i~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .• _ .fl9~k_9 ___ .. __ ~~9_0 ___ .• _ ~'Z 4_0 ___ . _ ~ 1_4_0_ --~8_8_0 __ . __ ~~c_ep!8;b}~ __ . ___ ~~ ~ _8.?!9~. __ . 

. -~~8_5_ .. 1-!,e_x~9~1?~~cy91_op~~t~9~e!l~ .••• __ ••••••• _ .• _ .f19~~9-. _ .•• _ 9. __ .... 9·.99. __ ... _ .• _____ .. _ -~~c_ep!8;b}~ __ . ___ ~~~ _8_?!9~. __ . 

. -~8_4_0_ .. l-!.~x~9~1?~~e_t~~i"!.e. ____________________ . __ .fl.9~~9. __ . ___ 9 ___ .. __ 9._09_ ... __________ .. _. ~~c_ep!8;b)~ __ . __ • ~~~ _8.??9~ •• _ . 

. • ~3_1_5_ . -~~~~n_o_(! •?!.3:~~lp¥r_e!l~. ______ • ___ • _____ . __ .fl§l~k_9 ___ . __ ~~2_0 ___ . __ ~~3_0 ___ . _ ?9~:: ???9 __ . __ ~~c_ep!8;b}~ _ •. ___ ~~~ _8.?!9~ ___ . 

.. ~3_2_0_ --~~~r;:hp~~n_e_ ..... _ • _ • ___ • _____ •• __ . __ . __ _IJ§J~k_9_ • _ ..• _ 9 . .... __ 9·.99 _ ... _ • __ • ____ •.. _ . ~~c_ep!8;b)~ _ •. ___ ~~~ _8.?!9~. _ .. 

. -~3_6_0_. ~~~·P!f!it_r'<.:·.?:'!l~~hyp_h~~?l. ______________ . __ Jl9~k_9 ___ . ___ 9 ____ . __ 9·.99 .••. __________ .. _ -~~c_ep!8;b)~ __ . ___ ~~~ _8.?!9~. __ . 

. -~3_8_5_. ~:ryl~!hy!n_ap~!h_aJ~n_e ___________________ . __ _119~~9- __ . __ ~~6_o_. _. __ ~z1_o ___ . _ ~ ~2_o_-_ z8_9_o_ .. _. ~~c_e.P!8:bJ~ • _ . ___ ~~~ _8.??9~. __ . 

. -~~o.o_. ~:ryl~!hY!P_h_e!;J?I. __ • _____ ••• ___ .. _____ •. __ _119~~9- __ ..• ~~6_0_. _,. _1)~9q _ •. ) }~9: )999q ... -~~c_ep!8;b)~. _ . __ . ~~~ _8?-!9~ .... 

. • ~4_1_0_. ~~j_:-ryl~!hY!P_h_e!;J?I __ . __ •• ___ • _. ____ .• _ •. __ .f19!~9 •••.. _. ~9_5_0_ ••.• _ ~~7_0_ ••.• ~ 1_8_0_-_ 'Z3_4_0_ .... ~~c_ep!8;b)~ __ . ___ ~~~ _8.?!9~. __ . 

. _ ~o_op_ .. ~~P_h!~aJ~~e_ _________ • ______________ . __ .fl9!k_9 __ .... ~~6_0 __ .. _ • ~4;_1_0 __ .. _ ?~~ : ?~~g _ .. __ ~~c_ep!8;b)~ __ . ___ ~~~ _8.?!9~ ___ _ 

. _ ~4_6_0_. ?:~~r_?~~~i~~ ___________ . ____ . __ • _. __ . _ • .fl9~~9. __ . ___ 9 ____ . __ 9·.99 ___ . __________ .. __ ~~c.ep!8;b)~ _ .. ___ ~~~ _8.?!9~. __ . 

.. ~4_6_? __ ~=~~r_o~~~i~~ _. _ ...... _. __ • _. _ • ______ . __ _11,9~~9. __ . ___ 9 ___ .. __ 9·99 __ .. _. __ . __ . _ .... _ ~~c_ep!8;b}~ __ . ___ ~~~ _8.?!9~ . . _ . 

. _ ~4;_7_0 __ ~:~i!r_?~~~i~~ _______ • __________ • _____ . __ .fl9~~9. __ . __ • 9 ____ . __ 9._09 _. _. _ • __ •• _____ . __ ~~c_ep!8;b}~ __ . __ • ~~~ _8.?!9~. __ _ 

. _ ~0_1_? __ .~i~<,?~~n_z~~~ ____ . ___________ . ____ • __ . __ Jl9~k_9 ___ . ___ 9 ____ . __ 9·.99 ___ .. _________ .. _ . ~~c_ep!8;b)~ __ . ___ ~~~ _8.?!9~ . . _ . 

. -~4;_9_0_. ~::t:J~r_?p~~~~~- __ • __ • _______ • _. __ • ____ . __ _IJ§J~k_9 ___ . __ ~~8_0 ___ .• _1?99q __ . _1~99: )9~9q .. _. ~~c_ep!8;b}~ __ .• __ ~~~-8.?!9~. __ . 

. _ ~5_op_ . 4,:-~~r_op~~~~~- .••• ________ • __ . _ . _ • ___ . _ . J-I§J!k_9_ _ _ .• _ ~Z8_o_ .... _ ~Z7_G __ .. _ ~7_7_ --! ~ ~o_o_ .. __ ~~c_eP!8:b]~ . _ . __ ~~~ _8?-!9~. _ .. 

. -~5_2_5_ .. ~-~!t~~s_o9~e!~YJ~'!l~n~- _ •• _. ___ • _. ______ . __ J-1.9!~9. __ . _. _ 9 ___ .. __ 9·.99 ..•. __ . _______ .. _ -~~c_ep!8;b)~. _. ___ ~~~-8.?!9~ .. _. 
6530 N-Nitrosodimethylamine j.19/k9 4220 9190 973-10100 Acceptable EPA 8270C 
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SOIL-70 Final Complete Report 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 

EPA 10: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
06/24/10 

2235 Route 130 Study Dates: 04/19/1 0 • 06/03/1 0 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte Units Reported Assigned Acceptance PEevrfaolrumata
1
.
0
nnce !Method Description 

No. Value Value Limits 

SOIL Base/Neutrals and Acids in Soil (cat# 467) (Continued) 

. -~5_3;'5_; ~-!'J!l~~S5J9~~~!:'Y.I?!)1~~<: ••••••••• _. ___ ••.•• Jl.9(~9 .••.• _. ~ •••... _ 9._09 __ ... __ •• __ ••.. _ -~~c_ep!~b)~ •..• _. ~~~ _8'f.!~c;? •... 

. • ~5_4;'5 •. ~-~!t~~s.?:~i:n:er.?P¥1~!:'12~<: ..• _____ . __ •• _ .• _ Jl§J~~g- • _ . __ ~~6_0 __ •. __ 1 ~~99 . _ . _1 ~!?9 ~ } ~99~ .. _ . '='~c_ep!~b]~ __ .. __ ~~ ~ _8?!9(}. _ .. 

. -~5_99_. ~e_n!~c_h!~T9~:~~e.n~ _ .. ______ . __ .. _ .. _ .. __ }l§J~k_g ___ . __ . 9 _ • __ . _. 9·99 __ ... ___ . _____ .. __ '='~c_eP!C:b!e: __ . _ • _ ~p~ _8f.!9c;? ___ _ 

. -~6_0;'5_. p_e_n!~c_h!~.r9e~~':o). ___ •••••• ___ •.• _ • _. _ .. _ Jl9~k_g_ ••. __ ~<!_3_0_ ••. __ ~<!_6_0 ___ . _ ~9?: ~~?9 _ ..•• ~~c:,ep!~b)~ _ •. __ • ~~~ _8'f.!9c;?. _. _ 

. -~6_1;'5_. _P_h_e_n?!:'~h!~~e:_ ~. __ • __ • _ •• ____ •. _. ____ . __ Jl§J~k_g ___ . _. ~~~o- __ .. -~~5_0_. _. _ ?~~: ~??9 _ .. _ -'='~c_ep!a_b)~ __ . ___ ~~~ _8'f.?9r;?_. _ . 

. • ~6_2_!5_. _P_h_e!J91 •• · ••••••••••• __ •. _ •••••• _ .•••.•. Jl9~~g- ••.•• ~1_3_0 ___ . __ 1 )~99 __ . _1 }~9: _1 ?~9q .. __ ~~c:_ep!a_b)~ __ .••• ~~~ _8f-?9r;?. __ . 

. -~6_6_!5_. ~Y!:~e:_ •••• _. _ •.•• _ ••• ___ •. _. _. ___ .. _. Jl9~k_g ___ .. _. ~<!_9_0 __ ... _ ~~7_0_ ••.. ~~~:: ~?~9 _ .. __ ~~c_ep!a_bJe: _ •. __ . ~~~ _8f-?9r;?. _ .. 

. -~0_9!5 .. P_Y!i9~n.7 •• _____ •• _ .... _ . __________ . . __ Jl.9~k9 ___ . _. _ ~ .. __ . __ 9·99 .... __ ..... __ ... _ A~c:,ep!ab!~ _ ... _. ~~~ _8f-!9c;? ... . 

. -~7_1_5_ .. 1~~·~~5: T~t~a_c_hj~r9~:~z_efl7 _ .•. _ •. _____ • _ .• _ Jl§J~~g- . _ . _. _ ~ __ ..... 9·99 __ ... __ . _ ......... ~~c:_ep!a_bJe: _ .. ___ ~~~ _8??99. __ . 

. • ~7_3_5_. 2,~.1~6:T~t~a_c_h!~r9e~<:n_o) ______ . _ •••. _. _ .. _ Jl§J~k_g ___ , . __ g _ • __ .•. 9._09 _ ... _ ••... __ ...... ~~c:_ep!~bJ~ __ . ___ ~~~ _8f-?9C? •... 

. -~1_5_5_ .. 1~~·~:-r:ri_c~~O!C?~e:.n_z~~':1 .. _ ..... _ .. _ ... _ ..•. P9~k_g_ • _ .••. 9 _ . _ •. __ g._09. _ .. __ .. ____ . _ .... ~~c_ep!~ble: __ . _ . _ ~~~ _8?-!~9. __ . 

. _ ~8_3? •• ~~~·~:~r~c~~o!'?~~e_n.?! ••••• _ •• ___ ••• ____ .•• Jl9{~9. • • . •• ~~9_0 ___ .. _ ~~5_0 __ •.. ?~Q: .??1?9 •...• ~~c_ep!~bJ~ • _ .••. ~~~ _8?-?99 ... 
6840 2,4,6-Trichlorophenol ~g/kg 4870 9650 2010-11200 Acceptable EPA8270C 

SOIL Organochlorine Pesticides in Soil (cat# 468) 
. -~0_2;'5_. A.)~r!': ________ . __ . _. __ . _. _________ .. __ Jl§J{k_g ___ ... ?~!? ___ . __ ~~~ __ .. __ 1_1_6_-_ ~<!_3 __ .. _ -~~c_ep!~bJ<:. _ . __ . ~~~-8_0_?1~ .. _ . 
. }_1_1 p _ . ~J~h_a:~l:'l~ .... _ ............ _ .. _ . . . • . . .. P9~k_g_ • • .. • ?1~ ..... _ ??~. • • __ 1_0f._ -. ~~8-- .. __ '='~c_eP!<:bJ~ _ . _ . _ ~~ ~ _8_0_? ~ ~ __ .. 
. -~1_1_5_ . b_7!a_-~!"l~ •••• _ ••••• _ ••••. __ •••• _ •• _ •. _. JlP~~g- ••.•• ~~-? _ •...• !_?~-~- ••.. _5: ~3_:! gs_ ..... ~~c_ep!~b)~ •..••• ~~~ _8_D_?:f~. _ .. 
. _z1_0? .. ?.7!t~:~I-:!C2. ________________________ •. _. Jl§J~~g- __ .. __ ?~9 __ .. __ ?~~. _ .. _ _7.!5:~ :~~~ .... -'='~c_ep!~bJ~ __ . __ . ~~~-8_0_?~~- .. . 
. . Z1_2_D_ Jl_Ct~ny~-!3.i-:!C2(~~n_d_a~';1)_. _. _. __ .•.. _. _ .•... _ _IJ§J~k_g ___ ... ??·.?. _ ... _ ~~-?. _ ... _1~:6_ .._ !~~ .... -~~c_ep!~bJ~ _ ..•. ~~~-8_0_?)~ .. . 
. • ~~4p_. ~l~h_a,:-<?~1?!~<1:n_e_ •••••• ___ •• __ ••• ____ •. __ )J9~~9. _ •. __ ?~-~ .... _. ~!_?-~ ..... _3_1 :~ -.! ~~ .... -'='~c_ep!a_bJ<: _ •.• __ ~~~ _8_0_.?_:1~- _ .. 
. -~2_4_5_. ~-a~n:~-~-hJ~r9~~~ _. _______ • _ •. _. _____ . __ Jl§J~~g- _ •.• _ }1~ ___ ... ?9? __ .. __ 8~:4_: ~~~ ... _ -~~c_ep!a_b]~ _ .. __ . ~~~-8_0_?}~ .. _ . 
. -~3_5;'5_ -~~4_·~q9 ___ .. _. _ .... __ ......... _. __ ... )J9~~g- ~ _ . __ :'.:t~ ___ . __ }!! ..... _5}:~: ?~~ _ .. _ -'='~c_ep!~bJ~ .. __ . ~~~-8_0_?)~ ... . 
. -~3_6_0_. 4~~·:~C?~ __ • __ •••• _. ___ •• ____ •••.• __ ..• Jl§J~~g-. _ .. __ ?!9 .. _ . _ .?!~ ... . _9.?:~: ~~4_ _ •. _ -~~c_ep!~bJe: ••.• _. ~~~-8_0_?_:1~- ••. 
. • Z3_6;'5_. 4~4_':~£?~ •••• __ . _ •• __ •.••• _ ••..•• ___ .•. .fl§J~k_g_ ••. __ !?~-~- __ ... ~~-~- .•.• _1~:4.: !~~ _ ... -'='~c_ep!a_b!~ _ •. ___ ~~~-8_0_?}~ .. _ . 
. _ Z 4_7_0 •. [~.i~l_?~i~ ••• _ •• ·• _ • _ . ___ •..• _ • __ • _ • • • • . •• Jl§J~~g- . _ . _ • } ?~ ...... .??? ___ .. _7! :<!.: ~! q_ _ .. __ ~~c_ep!~bJ~ _ •. __ • ~~ ~ _8_0_? ~~ __ •. 
. _7_5_4.0_ ,E_n_d!i!:'. _______ • _. ____ . _____ . __ ... __ ... Jl§J~~g- _ •. _. }?! .... __ ??~ __ .. __ 9~:~: ~~6_ .... -'='~c_ep!a_b)~ __ .. __ ~~~-8_0_?}~ ... . 
. -~~3_0_. ~n_d!i~ _aJ~e:_h_Y97 __ ........ _ .. _ ...... __ . _ . _IJ§J~~g- __ ..• } ~ ~ . .•. _ . ?~?. _ ... _3?:~-:_ ~~3_ _ ... -'='~c_ep!a_bJ<: __ .•. _ ~~~ _8_0_?}~ .. . 
. -~5_3?_. ~n_dri~ _k~!~n_e __ • _. ___ •.• ______ . _. _. _ .. _ . .1-'9~~9 •• _ . __ _:1?~ •••.. _ ~?? __ .. __ 8~:7_: ~~~ _ .. _. '='~c:_ep!~bJ~. _ . _ •• ~~~ _8_0_?}~. _ .. 
. -~~1_0_ .. ~n_d?~~l!<:n.. I_ •• __ ..... __ .......... ___ ._. Jl§J~k_g_ .•.• _ ?!·'!-•. __ . }~~ __ .. __ 1~:8_: ?9~ .... -'='~c:_ep!a_bJ~ __ .. _. ~~~-8_0_.?~~- .. . 
. _7_5_1_!5 __ !=.n.??~~I!C1:n.IJ ••.•.•. _ • ___ . __ •.•. __ .. _ . _ .. ~_g{k_g_ . _ .• _ ?~-9 _ ..... }?~ _ ... __ 2?:~ .._ 1~~ ... __ '='~c_ep!~bJ~ _ .... _ ~~~ _8_0?~~- _ 
. _7_5_2_0_ .. ~n_d_?~~I!C1:n. ~L!_I~a!<: _ ••• _ . ______ ... ____ • . • Jl§J~k_g ___ .• _ ?~9 ______ ~?? .. ... _1_1_1_ -. ~~0- .. _ ~~c_ep!~b)~ __ ..•. ~~~-8_0_?}~- ••. 
. -~6_8_!5_ .. 1-:!ep!~~h~~r- ___ • ____ ••.•.•. ___ .• _. __ •. __ Jl§J~~9 •••. __ ~~-~- .•. _. }?? ___ . __ 3?:~: !~~ _. _ -'='~c_ep!a_b)~ _ ..• __ ~~~-8_0_?_:1~ ••.. 
. -~6_9_0_ .. 1-:!ep;~c:_hJ~r_e:_p_o~~d_e_. __ ••••.•••. ___ . _ ••. _. Jl9~~9 •••. _ ~ }?9 ...... ?19 ___ . 

7810 Methoxychlor ~g/kg 143 235 

a Page17of19 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
ACCREOtTI!:O 

t.•n COWl H.H-"1 

83.8-323 
-~-~ ....... ~~ ... 

23.5-413 

99.9-676 

92.4- 1350 

. _ . ~~c_ep!~bJe: •• EPA 8081A .."' .. ~~ ... ___ .,. __ ... 
Acceptable EPA 8081A 

Acceptable EPA 8081A 

Acceptable EPA8081A 
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SOIL-70 Final Complete Report 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte Units 
No. 

SOIL Chlorinated Acid Herbicides in Soil {cat# 626) 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
06/24/10 Report Issued: 

Study Dates: 04/19/1 0 • 06/03/10 

Reported Assigned Acceptance I Performance 
Value Value Limits Evaluation Method Description 

. -~5_o;s_. t'!.C!fi.U.?!f~~ _. ________________________ . __ .P§l!k_g ___ . ______ • _ • _ ?~1- __ . _ 2·99 _- _1_0¥9 _ .. _ ~~~ '3~~C?'!e:d __ . ____ •.• ____ •• _ . 

. -~5_3_0_. ~e_n!-:z_o,!l ___ .• __________________ . _. _ .•. .P§l!k_g ___ . ________ . __ 2·.09. _ .. _. ______ ..... ~~~ '3~~~'!e:d __ . ____ •• ___ . ____ . 

. _ ~5_4_0_. ~hJ~r~~-b_e!l. ______ • __ • ___ •• _________ .• _ J-l9!k_g ___ . _. __ •• __ . __ ~~? .. .. __ o;~o-: ~~~ __ .• ~~~ '3~~~'!e:d __ . __ • __________ •. 

. -~5_4_5_. ?!~-~- _______________ . _____ .. _ ...... _. J-l§l!k_g ___ .• _ )~? ..... _ ~?1 .. _ .. _3?;4_: ~~~ •..• -~~c_ep!~bJ~ __ .••• ~~.:'-_8_1,?~.:'-. _ •. 

. • ~5_6_0_. ~2~-p_s ______ .. _. ____ . ______ . _______ . __ J-l§l~k_g ___ . __ • ____ •.• _ ?~1- __ . _ 2·99: _1_3?9 __ . _ ~~~ '3~~~'!e:d __ . _ . _____ . _ • __ • _ . 

. -~5_5_0_. -~~c!~"!_l_9~a_c!d_ (~~~~~ ________________ •. __ _IJ§l~k_g ___ . ________ . _. g._09_. _. __________ ..• ~~~ '3~~~'!~d- •. ____________ • _ . 

. -~5_5_5_ --~~~C!~~n- ______________ • ____ • _______ . __ J-l§l!k_g ___ . __ ~~-) __ .. __ 9._09 __ :. ___________ . _N_o~ f.9~~~t~~~~- .••• ~~.:'-.8_1,?)-:'-. __ . 

. -~5_9!5 •.. ~i~<:~~C!. _ •• __ •. ___ . __ . _____ • ______ . _. J-1.9!~9 .• _ . __ ~~-~- __ . _ .11~ _ .... _29:0.: !~~ _ .. _ -~~c.ep!~b!~ ••... _ ~~~-8_1,?~.:'-. _ .. 

. _ ~6_0_0_. _32~-~jc:_h)~r9~~~':_o]c:_ ~~i9 _. _ .••• _ ••• _ .••... _ J-l§l!k_g ___ .•. _ .. __ •. _ • 9·99. _ ............... ~~t '3~~~'!~d- _ ... ________ • ___ . 
--~6_0_5_ --~i~~19rp!~~ •••• ____ • _. _______ . ______ ... J-l§l{~g- __ . .. 1~·¥. _ .. __ )~9 _ .... _o;~~: ?~~ .... -~~~ep!~b]~ _ •. ___ ~~.:'-.8_1!5!.:'-.•• _ 

. -~6_2_o __ -~i~<?~e_b ___ ••...•.... _. ____ .. ____ . _ .... JJ§l!k_g __ •.. • 1~·?. _ .... ?~~ ..... _o:~~: ~~~ ... _ -~~~ep!"!_b)~. _ .• _. ~~.:'-_8_1,?).:'-.. _ . 

. _7__7_7?_ . . ~S:~.:'-................................ J-l.9!k_g_ •..••. 9 ......• 2·99 .......... __ . _ ... -~~c_ep!~b!~. _ .... ~~~-8_1,?~.:'-. __ . 
__ 7_7_8_o_ .. ~s;~~- ... _. __ .... _________________ . __ J-l§l!k_g ___ . ___ 9 ... .. __ 9·99 ..... _________ .. _ -~~c_ep!~b]~. _ .•• _ ~~.:'-_8_1!5~.:'-. __ . 

. -~5_0_0_ .~:~~r;>p~~~C?I ••• __ .. _ .• _ .• _ •• ___ ••••• . . _J.l§l~k_g_. _ .•. _. _ •• _ .•• }~1 .. ... _3_?~4_: !~~ _ .. _ ~~~ '3~~C?'!ed __ ... __ •.•.•••.•.. 

. _ ~6_0_5 __ ~e_n!-:c_h!<~_r~~~e:':o] •. ___ .• _ • ___ . _ •. _. __ . __ J-l.9!~9- __ ... ) ~? __ .. __ ~-?!. _ ... _o;~~: ~~~ _ .. __ ~~c_ep!~bJ~. _ .•.• ~~~ _8_1~~.:'-••.. 

. -~6_4_5_. Pj~l~~a."2. ___ • _. _ .... __ •.• __ ..• ___ ••. __ J-19!~9- _ ..• __ 9 ..• _ ... 9·99. _ .. ____ ..... _ .. _ -~~~ep!~b!e: _ ..... ~~.:'-_8_1,?].:'-.•. _ 

. _ ~6_5_5_. ~2~.~:~ __ ••• ___ • ___ •• __ •• __ •• ______ • __ _JJ_g~k_g_ ••. __ ?~?. ___ . ~g?. __ .. ~~-~ _- _1_2?9 _ .. _ -~~c_e_p!~bJ~ _ .. ___ ~~.:'- _8_1,?~.:'-_ •• _ 
8650 2,4,5-TP (Silvex) J.lg/kg 279 433 43.3-722 Acceptable EPA 8151A 

SOIL PCBs in Soil (cat# 624) 
. -~8_8_0_. (-\!~~~~~ ~~!~ _____ . _. __ .. _____ . _ ...... _. !1:9!~9. __ . _ •• 9. ___ . __ 9._09 __ •.•• _ .•• ___ •. _ -~~c_ep!~b)~ __ ... __ E_P_~ ~g~~ __ •. 

. -~8_8,?_. (-\!9~~~~ !~~1- ____________ . ___________ .• _ ~.9!~Q. .. . ___ 9. _ .... _ 9·.09. __ .• ____ .... _ .. _ -~~c_ep!~b]~ .... _. _E_P_~ ~9~~ ... _ 

. _8_8_9_0_. ~9~19~ !~~~ . _ ... ___ . __ . _ .. _ .. _ . _ .. _ .. ~.9!~9 •••.• _ ~-~?. __ .. _ ~-!? .. _. _ ~-?~~: ~~4_1_ .. _ :~<:c_ep!a_b]~ _ •.•• _ !=?f. ~q~~ ... . 

. -~8_9,?_. ('~_r~~~?~ !~~~. __ . _. _. ___ . ____ . _______ ... ~.9!~9. _ _ •• _ 9 ____ . __ 2·.09. __ .... ____ . _ .... -~<:c_ep!~b]~. _. _. __ E_P_~ ~g~~ _. _ . 

. _ ~9_0_0_ . t:r~~~~~ ! ~~8- _________ • ___________ .• _ . __ !".9!~9. __ .. __ 9 ___ .. __ q._09 _ • _. __ .. _____ .... _ ~~c_ep!~b]~ _ .. _ • __ E_Pf~ ~9~~ .... 

. _ ~9_0,?_ . t:r~~~~~ !~~4_ • _ ..• __ . _ • _ •••• ___ •. _ ..•.•• ~.9!~9 •••. ___ 9. _ . _ ... g._09 ___ . __ .•. _ . __ •..• _ ~~c_ep!~bJ~ _ •.• __ -~-~ ~g~~ _ . _ . 
8910 Aroclor 1260 mg/kg 0 0.00 Acceptable EPA 8082 

. _4_3_7_5 __ B_e_n~~~~ !n. {}~_q_ ...... ______ ... _____ ... _ !1:9!~9... • .......... !~-~- ... 9:0_0_-_~1_.~ .... ~~! '3~~C?'!e:d __ .. _. _. _ .• _. __ • _ . 

. _ ~'Z6_5_ . _E_t~~~~~'!':,e_n!l_i~ ~~<? __ .. _ . ___ . __ . ___ . _ . __ !1:9}~9. . • • _ •• __ ••.• _ ?Q-~ _ • _. _ ?~~6--. ~~-? ... _ ~~! '3~1?C?'!~d- . • . _ .... ___ •.• _ . 

. -~1_4_0_. !_o!l!.e_n_e_i~ -~~<? __ .. __ ..... ____ .. _____ . _. !".9!~9. _ .. ___ . _. __ . _. )~~ .... __ 2~:~: !~! ... _ ~~! '3~~C?'!e:d __ .• _ •. _. ___ .. _. _. 
5260 Xylenes, total in GRO 148 90.2-186 Not Reported 

Acceptable EPA 80158 

Acceptable TNRCC 1005 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

SOIL-70 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
06/24110 

Study Dates: 04/19/1 0 - 06/03/1 0 

Page 19 of 19 

Acceptance 
Limits 

466-2160 

Performance 
Evaluation 

Acceptable 

Method Description 

TNRCC 1005 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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@ERA 
A Waters Company 

Phillip Worby 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 

SO/L-72 

Soil Study 

Open Date: 1 0/18/10 

Close Date: 12/02/10 

Report Issued Date: 12/21/10 

Final Report 
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@ERA 
A Waters Company 

December 21, 2010 

Phillip Worby 
Accutest Mid Atlantic 
-2235 Route 130 
Dayton, NJ 08810 

Enclosed is your final report for ERA's SOIL-72 Proficiency Testing (PT) study. Your final report includes 
an evaluation of all results submitted by your laboratory to ERA. 

Data Evaluation Protocols: All analytes in ERA's SOIL-72 Proficiency Testing (PT) study have been 
evaluated using the following tiered approach. If the analyte is listed in the most current National 
Environmental Laboratory Accreditation Conference (NELAC) PT Field of Testing tables, the evaluation 
was completed by comparing the reported result to the acceptance limits generated using the criteria 
contained in the NELAC FoPT tables. If the analyte is not included in the NELAC FoPT tables, the 
reported result has been evaluated using the procedures outlined in ERA's Standard Operating 
Procedure for the Generation of Performance Acceptance Limits (SOP 0260). 

Corrective Action Help: As part of your accreditation(s), you may be required to identify the root cause of 
any "Not Acceptable" results, implement the necessary corrective actions, and then satisfy your PT 
requirements by participating in a Supplemental (QuiK™ Response) or future ERA PT study. ERA's 
technical staff is available to help your laboratory resolve any technical issues that may be impairing your 
PT performance and possibly affecting your routine data quality. Our laboratory and technical staff have 
well over three hundred years of collective experience in performing the full range of environmental 
analyses. As part of our technical support, ERA offers QC samples that can be helpful in helping you 
work through your technical issues. 

Thank you for your participation in ERA's SOIL-72 Proficiency Testing study. If you have any questions, 
please contact the proficiency testing department, or myself, at 1-800-372-0122. 

Sincerely, 

Jay R. McBurney 
Quality Program Manager 

attachments 
jrm 

6000 West 54th Ave., Arvada, CO 80002 800-372-0122 fax (303) 421-0159 www.eraqc.com 

R2-0000961



ERA 
A Waters Company 

Report Recipient ContactlPhone Number Reporting Type 

Minnesota Susan Wyatt 1651-201-5323 All Analytes 

New Jersey Rachel Ellis 1609-777-1749 All Analyt~s 

Oklahoma David Caldwelll405-702-1039 All Analytes 

South Carolina Carol Smith I 803-896-0992 All Analytes 

West Virginia (DEP) Daniel T. Arnold 1304-926-0499 x1341 All Analytes 

Enovis Tim Abston 1313-872-6151 All Analytes 

Laboratory Accreditation Bureau Kelli Jannisch I 260 637 2705 ext 204 All Analytes 

R2-0000962



@ERA 
A Waters Company 

SOIL-72 Definitions & Study Discussion 
Study Dates: 10/18/10 -12/02/10 

SOIL Study Definitions 

The Reported Value is the value that the laboratory reported 
to ERA. 

The ERA assigned value for the Organic Proficiency Testing 
Standards is equal to 100% of the parameter present in the 
standard as determined by gravimetric and/or volumetric 
measurements made during standard preparation as 
applicable. The ERA assigned value for the Inorganic 
Proficiency Testing Standards, with the exception of the TCLP 
Metals in Soil, is equal to the maximum amount of the 
parameter available in the standard by applicable EPA 
methodologies. The ERA assigned value for the TCLP metals 
is equal to the mean of ERA's internal analytical analyses. All 
NELAC parameters not added to a standard are given an 
assigned Value of "0", per the guidance issued by the NELAC 
Board of Directors, on December 14, 2000. Non-NELAC 
parameters not added to a standard may be given an 
assigned value of less than a minimum verified concentration 
as determined in the background soil for applicable EPA 
methodologies. 

The Acceptance Limits are established per the NELAC PT 
program criteria or ERA's SOP for the Generation of 
Performance Acceptance Limits TM as applicable. 

The Performance Evaluation: 

Acceptable = Reported Value falls within the 
Acceptance Limits. 

Not Acceptable = Reported Value falls outside the 
Acceptance Limits. 

No Evaluation = Reported Value cannot be evaluated. 

Not Reported = No Value reported. 

The Method Description is the method the laboratory reported 
to ERA. 

Report Issued: 12/21/10 

SOIL Study Discussion 

ERA's SOIL-72 Proficiency Testing {PT} study has been 
reviewed by ERA senior management and certified compliant 
with the requirements of the National Environmental 
Laboratory Accreditation Conference (NELAC), Proficiency 
Testing Program Standards, Chapter 2, July 2003. 

Per the requirements of the NELAC Proficiency Testing 
Program, a full review of all homogeneity, stability and 
accuracy verification data was completed. All analytical 
verification data for all analytes in the Soil study standards 

. met the acceptance criteria contained in the NELAC 
Proficiency Testing Program Standards, Chapter 2, July 2003. 
If the analyte is included in the NELAC Fields of Testing list, 
the acceptance limits were calculated based on the NELAC 
Proficiency Testing Program Standards, Chapter 2, July 2003. 
If the analyte is not included in the NELAC Fields of Testing 
list, the acceptance limits were calculated using the 
procedures outlined in ERA's Standard Operating Procedure 
for the Generation of Performance Acceptance Limits (SOP 
0260, Rev. 2.0). 

The data submitted by participating laboratories was also 
examined for study anomalies. There were no anomalies 
observed during the statistical review of the data. 

ERA's SOIL-72 Proficiency Testing study reports shall not be 
reproduced except in its entirety and not without the 
permission of the participating laboratory. The report must 
not be used by the participating laboratories to claim product 
endorsement any agency of the U. S. government. 

The data contained herein are confidential and intended for 
your use only. 

If you have any questions or concerns regarding your 
assessment in ERA's SOIL Proficiency Testing program, 
please contact Jay McBurney, Quality Program Manager, or 
the proficiency testing department at 1-800-372-0122. 

R2-0000963



A Waters Company 

Study: SOIL-72 

ERA Customer Number: A064801 

Laboratory Name: Accutest Mid Atlantic 

. ·., . -

Page 1 of 15 

R2-0000964



@ERA 
A Waters Company 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

SOIL Metals in Soil (cat# 620) 

.SOIL-72 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

Units I Reported I Assigned I Acceptance 
Value Value Limits 

NJ00141 
A064801 
12/21/10 

1 0/18/10 - 12/02/1 0 

Perform~nce !Method Description 
Evaluation 

.• ~ o_op_ . ~~~~n~!:l: ••••••••••••.... ___ .• _ ..... _ • !!1.9!~9 .••.• _1 ?~99. _ .. _19199 __ . ~~ ~ 9:) ~~99 .... ~~c_ep!~bJ~ __ .••• ~~~ _6,9) 9~ __ .. 

. _1_0_0_!5_ . ~_n_ti!:l:o_ny •••• _ •••• _______ .•• ________ .•• !_l1_9!~9- • _ . __ J 9~. __ . _ . ?~~ ___ . __ 2!3:~: ?~~ _ .. __ ~~c_ep!~b!~ __ . ___ ~~~ _6_0) 9~. _ .. 

. _1_ 0_1 p _ . A!~~~i~ __ •. ____ .. _ .... __ . _ .... ___ • _ .. _ !!1.9!~9- _ _ . __ :t 1?. _ .... ) ~~ ___ . _ ?9:9.: ! ~~ •.. __ ~~c_ep!~bJ~ • _ . ___ ~~ ~ _6p) 9~ _ . _ . 

. -~0_1_5 ___ 8_a!i~!:l:. _. ______ • __ • _ .. _______ • _ .... _. !:1:9!~9. __ . _. ?~? __ .. _. ??9 .... __ 1_5_1_·_~6_1 __ .. _ -~~c_ep!~b!~ __ .• _. ~~~-6_0)9~. _ .. 

. -~0_2_0_ .. 8_e_ryl~~~- ••• _________ •.• _. __ ..... __ . __ !_l1_9j~Q. __ . __ ~9·? ..... _ ~~·:t __ ... _69:~: !!~ _ ... -~~c_ep!~bJ~. _. ___ ~~~-6_0)9~. __ . 

. _ ~ 0_2,!5_ . _8_o!':?~ _ •••• _ ••• _ • __ •••••• _ •••• ____ . . __ !:1:9!~9. _ _ . __ ) 9? • __ . __ ) ~ ~. __ .• _5?:~:! ~'!. _ .. _ . ~~c_ep!~b!~ ••.• _ • ~~ ~ _6,9) 9~ ___ . 

. _ ~ 0_3_0_. Ci,~d-~i~~-. _. _ •• _ . _. _. _. __ ••.•. __ • __ .•• !:1:9!~9. _ •.•• ~9·?. __ .•• ~~-? ___ . __ 5~:"'.:! Q~ _. __ ~~c_ep!~b!~ __ . ___ ~~~ _6_0) 9~ ___ . 

.• ~0_3_!5 __ Ci,a_l~i~~- ___ • __ •• ___ .••••.•• _ •• _. __ •. _. !:1.9!~9. _ .. _ .(1_8_D __ •.•• (~2_0 __ .. _'!_9_7_0_-.~4_3.0 ... --~~c_ep!~b!~ _.: __ -~~~-6_0)9~ .... 

. _ ~ 0_4p _ . Ci,h_r':?~!u.~ _ • __ • _____ . _ • _ • __ •. _____ .•. _ • !:1:9!~9. _ _ .• _ ) ~ 1. __ . __ ) ?~ ___ . __ 8) :6.: ! ~~ •..• _ ~~c_ep!~b!~ __ . ___ ~~ ~ _6.9) 9~ __ : . 

. -~ 0_5.0 .. Ci,o_b_a!t- . - .•• - . - -- - - - - - • - . - •• - - - - - - - .• - !:1:9!~9- - - ' - - :t ~~- -.. -- :t ~ ~ -- -. -_9~:3_: ! ~~ -.. -. ~~c_ep!~b!~ - - . - • -~~ ~ _6p) 9~- --. 

. _1_0_5_!5_ . Ci,opp_7~ __ ••••••••••• _ •••.• _ • _ ••• _ • _ . __ !:1.9!~9- __ . _ • J ~ ~ . ...•• ) ~? . .... _8! :4:.: !~~ _ .. __ ~~c_ep!~bJ~ • _ .••• ~~~ _6_0) 9~. _ .. 

. • ~ 0_7p- • _lr_o!l_ •.• - - .•..•. - • - - - . - - . - - ... - - . - - ' - • !!1.9!~9. - - . - _1 ??99 -.. - _1 ?999 - .. ~?~9 : ?9~9Q . ' - .. ~~c_ep!a_b!~ - - ' - --~~ ~ _6_0) 9~- . -. 

. _1_ 0_7_5 •. _L_7_?9 ___ • _ •••• _____ ••• ____________ •. __ !_l1_9!~9. _ _ .. _ ~9 ·9 .• _ .. _ ~~-~ __ ... _5?:3_: ! qq _ .. __ ~~c_ep!~bJ~ ••. _ •• ~~ ~ _6_0) 9~ _ . _ . 

. _1_0_8_!5_ .. ~~!:1_n_e~~u-~ ___ •• __ • ____ • __ • ___ • ___ • _ .•• !!1.9!~9- __ . __ ~~1_0 __ •.•• ~~8_o __ •. _! 6_9_0_ --~5_8_0_ .. _ -~~c_ep!~b}e:. _ . ___ ~~~ _6_0} 9~ ___ . 
1090 Manganese mg/kg 389 353 264-436 Acceptable EPA 60108 

' .... '" ...... ' .. "' ...... -........... -...................... -.- ........... --- ... "',. .. ' ................. ' ....... "' .. -........... -..... -- ....... "' ...... .,. ............. ' .................. "' ....... . 
. _ ~ o_9_5_ .. ~e:r9~'Y. ___ • _____ • _ ••• ________ • _ •••. __ !!1.9!~9- _ •. _ •• _____ . __ ~-!~ __ .. _ ~~4f_ -_ ~ 2_.~ ••. _ t;J~~ r:3~e~~~d- _ .••• ___ • ____ • _ •. 

. _1_1_o_o_ .. ~~~y~~~n_u!:l:.-.---- •• -.-- •••• ---- •••. -- !:1:9!~9.-- . -. ~~·~-- •. -- n~.--.- ~9-_9_--~~-?.-.- -~~c_ep!~bl~-- .••• ~~~ _6p)g~_- .. 

. _! 1_09 __ !'!.i~~e} __ ... __ .. ___ • _ • _____ •.• _. ____ .•• !!1.9!~!:1. . _ . __ ?~·~ __ .. __ ~9-? __ .. _ ?9~6_-_~1:~ _ •. _ -~~c_ep!~bJ~ __ .• __ ~~~ _6_0_19~ ___ . 

, _1_1_2_5_ ..F~.O!~~s!~n:t ••••• _ ..•.. _ • _ • _ .. ___ .. _ •• , _ . !!1.9!~9- ••.•• ~'!_5_o_ •• , •• ~~o_o_ ••.• 18.5_0_ -_'!_0_8_0_ . , _ • ~~c_ep!~b!~ __ . __ . ~~~ _6_0_19~ _ ••. 
. _1_1_4.9 __ ~eJe:~i~~. _ • _ ••••••• _ • __ • _ ••••••• ___ . _ • !!1.9!~9- _ _ . __ ) ?9. _ •. __ } ~~ _ ••. __ 8~:6.:! ~~ •.. _ • ~~c.ep!~bJ~ __ . ___ ~~ ~ _6_0_19~ ___ . 

. • ~ 1_5_0_ . SJiy~~ . ___ ••. __ .• _ •.....••• __ •••.•.. _ • !!1.9!~9 .••.•• ~~-9 _ . _. __ ~~-?.- . _. _ ?? ._1_-_ ~4_-~ •..•• ~~c_ep!~b}e: __ . ___ ~~~ _6.0) 9~ ___ . 

. _1_1_5_5_ . ~_o_d!~n:t _ • _ .••••• __ • _ ••. _ •••.• __ ... __ .•• !!1.9!~!:1. .... _ ~~~ _ • _ .... ~?~ _ . _ .. _1_5_8_-_ ~6_3_ •...• ~~c.ep!~b!e: ••.•• _ ~~~ _6_D) 9~ ___ . 
, • ~ 1_6_0 •. ~t~o_n!i~~- __ • _ • _ ••• ______ . ____ • _ •• __ . _ • !!1.9!~9. _ _ . __ ) ~~ ___ .• _ } ~~ __ •. __ 1_1_1_-_ ~0_3 __ .. __ ~~c_ep!~b}~ __ . ___ ~~ ~ _6_0_19~. __ . 
. • ~ 1_6,!5 __ !.h~!li~!:l: • ___ . ____ .... ______ • ___ • . • . . • _ !_l1_9!~Q. _ . , .. ??? ___ .. _ ~9? ___ . __ 1_8_5_-_ ~4_7 __ .. _ • ~~c_ep!~b!~ • _ , ••• ~~ ~ _6.0 J 9~ ___ . 
. • ~ 1_7_?_ . !J~ _ . ____ . __ ....... _ . __ . _ . _____ . __ . __ ~.9!~~ __ . __ _1 ~~ ___ • __ ) ~~. _ ••• !?:6.:! ~~ •.. __ ~~c_ep!~bJ~ _ •.••• ~r:'~ _6_0) g~ . .. . 
.. ~ 1_8_0 __ !lt_?~i_u~ •••••• __ • __ • _ •. _. _. __ • ___ • _ . __ !!1.9!~9. __ .. _ ~9~. _ .. __ ?~~ ___ . _ .0:~0-: ~~~ _ .. _ -~~c_ep!~b!~. _ . ___ ~~~ _6_0_19~ ... . 
.. 1_1_8_!5_. y_a_n.?sJ~u~ ••• _ • _ •• _. _____ .•• _. ___ •. _ .• _ !!1.9!~9- _ •.• _ ~?-~ ..... _ ~?-? .. _ .. _5~:2_:! 1 ~ ... _. ~~c_ep!~bJ~ _ •. ___ ~~~ _6_0)9~ ___ . 

1190 Zinc mg/kg 305 301 200-360 Acceptable EPA 60108 
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o,.,"ERA 
\(([~) 

A Waters Company 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic · 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

SOIL Metals in Soil (cat# 620) 

SOIL-72 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

NJ00141 
A064801 
12/21/10 

10/18/10 -12/02/10 

·un,·ts I Reported Assigned I Acceptance I Performance 
Value Value Limits Evaluation Method Description 

. _ ~ o_op_ . ~~~':!l~n~!.l: __________________________ . __ !.1:9!~9. __ . ________ . __ 19~ 9~ __ . ~~ ~ g: J ~~~~ .. _ ~?~ 13~e~~~d- _ . __ . _________ • _ . 

. _1_0_0~-. ~n}i!.l:o_ny ________________________ . _ •. __ !.1:9!~g:· __ . _______ . __ ??~ __ .. _ .2.?:~: ?~2_ _ .. _ ~?~ 13~e(l~~d- _. ______________ . 

. _1_0_1p __ ~r~~'2i? ... ___ ...•. _. ____ •... _____ ... ~9!~9 .• _. _. ____ .... _ ~9~ __ ... ??:9_: ~~~--- _ N()~ '3e~(l~ed __ . ______ .. _ .... _ . 

. _1_o_1~ ___ s_a_ri~!.l: _ • ___ • ___ . _ •• _ • _____________ . __ !:".9!~g: __ .. _______ . __ ??g ___ . _ ~ 1_5_1_ -_2_6_1 __ ..• ~?~ '3~e<?~~d- _ . ______________ . 

. _1_o_2p ___ s_e_~~~~r:' ___ • ____ . __________ . _______ . __ !:".9!~9- __ . ________ . __ ~~·_1 ___ . __ 6?:6_:! ~ ~ __ . _ ~?~ '3~e~J!~d- _ . __ . _ . _________ . 
, _1_0_2,:5_ • _s_o.rc:':! • ____________________________ . __ !:".9!~9. __ . ___ •..• __ . _ ) J 1 . . _ .. _5?:5.: '! ~'!. .... ~?~ '3~e~J!~d- _ . ______________ . 
. _1_o_3p_ • ~S:.d.f12i~l]l- _____ . ______________ •. ____ . __ !:".9!~9- __ . _____ . __ . __ ~~·? ___ . __ 5~? -_ '! q~ __ . _ ~?~ 13~e~~~d- _ . _______ . _ . ____ . 
. _1_0_3:5 •. ~a_l~i~'!l. ______ • __ . _ . _______ ... _____ . __ !:".9!~9. _ . . ___ . ____ . __ ~~2_0 __ . _ '!.9_7_0 -_ ~4_39 _ .. _ ~?~ '3~ee>~ed __ .. ________ .. ___ . 
. . 1 0_4p_ • ~h!<:T!U_Il] ••. _____ ••. _______ • _ •. _ .. _ .•• !.1:9!~9. __ .••.•. _ • _ .•• ) ?~ . . _ .. _8_1 :6_: 1 ~~ . _ .. ~?~ '3~e~'!~d- _ ... _ . _ ••• __ •. __ . 
__ ~ o_5p_. ~<:b_a!t _____ . _ . ___________ • ___ . _____ . __ !:".9!~9 •• _ ...• ___ ... __ )1 ~ __ . .-. _9~:3_ -_ '! ~~ . _. _ ~?~ '3~e<?~~C!. • __ . __ . _ . __ . _ . __ . 
. _1_0_5~-. ~opp~~ _____ . ___ .. _. ____ .... _. _____ , __ !:".9!~9. __ . ______ . _ ... ~9? _. _ .. _8!:4_ -_ '!'!.~ __ . _ ~o~ R~e<?~ed_ _ .. ______ . ______ . 
. _ ~o_7p_. I~o!' •• _______________ • ________ . ____ . __ !.1:9!~9. __ .. ______ .. __ 1?99~ _ •. ~!~9 ~ ?~~g~ .. _ ~?~ '3~e~~e:d __ . ___ •... _______ . 
. _ ~ o_7_5_ . _L_e~~ ____ • _________________ • ____ • __ . __ !:"..9!~9- __ .. __ • _ . ___ . _ • ~~-~ __ .. __ 5?:3_: '! ~~ _ _ . ~?t. '3~e~J!~d- _ . _ . ___ . ___ . ____ . 
.. 1.0_8_5_ .. ~~g:n_e_:;~u_ll] •... _ .. ______ .. _ .. _______ . __ !.1:9!~9~ __ . ________ . __ ~~8_0__ _ _ ~ 6_9_0_-_ ~5_8_0_ ... ~?~ '3~e~r1:~d __ . _ . _____ . ______ . 
. . 1 o_9_o __ .~<:':9.a!'~~~ _________________ . _ . _____ .. _ !:".9!~9- _ _ . ________ .. _ ~?~ _ . _. _ -~6_4_ -.'!..2:6 __ •. _ ~?~ '3~e~~~d- .. _ _ _ _ _ ___ ..... _ 
. _1_0_9~-. M.~r9~ry-. _ •.• _ •••• ______ . _. _ ••. _. __ .. _ !:".9!~9. __ . __ ~-~?. _ .. __ ~-!~ .. _. _ ~~4_2_-_ ~2_-~ _ ..• -~~c_ep!a_b1~ __ . _. _ ~~~-7~!~~- _ .. 
. • ~ 1_0p_ .. tv1~~~~qe_n_U.,!l! ............ _ .............. !:fl.9!~9. . . . .•.•••••.•• n~ ..... ~9-_9_-_ ~5_.? _ ..• ~?~ '3~e~~~d ................. . 

. _1_1_4p_. s_el~n_l~':!l. _______ . __________ ... _. ___ ... !:".9!~9. _ .. _. ______ . __ )~1. __ .. _8~:6_: ~~~ _ ... ~?~ 13~e~~~d- _ ... _. ______ .• _ .. 

. _ ~ 1_5p_ . ?J'Y~~ ___ . ______________ . ___ .. _____ . __ !:".9!~g: _ . . _______ .. __ ~~·? _ .... ??·_1_ -_ ~4.:~ _ .. _ ~?~ 13~e~~~d- _ . ______________ . 
1155 Sodium m9/k9 379 158 - 563 Not Reported · ............................................................ _ ........ ··-- ...................... - ........ -...... . 

. _1_1_6_0_. ~t~o_n!i~'!l. _________ • _______ • ________ . __ !:".9!~9- __ . ___ • ____ . __ )~~ ___ . __ 1_1_1_-_~0_3 __ .. _ ~9~ 13~e~~~d- _. __ . ______ • _. __ . 

. _ ~ 1_6~- _ :r_h!l!n~!:". __________________ . ________ . __ !.1:9!~g: _ .. _______ .. __ ~9? . . _. __ 1_8_5_ -_ ~4_7 __ .. _ ~9~ '3~e~~~d- _ . _____ .. _____ . _ . 

. _ ~ 1_7~- . !1'2 ________ . _ . ____ • _ . __ . __ . ______ .. __ !.1:9!~9 .... _ .. __ . _ ...• J~~ . . _ .. .7?:6.: ~ ~~ _ ... ~?! '3~eC>f!~d- _ . _ . ___ . ____ • _ . _ . 

. _ ~ 1_8_o __ :rJt~~i_u.!'! _ .• ________________________ . __ !:".9!~9. _ •. ____ • ___ . __ ?~~ ___ . __ o:~<!.: 1~<!. _ ... ~?~ '3~e~~~d- _ .• _. ____ . ___ . __ . 

. -~1_8~- .Xa_n?9~u..!'!. _ .. __ .. ______________ . ___ .. _ !.1:9!~9. __ . _. _____ .. _. ~7·?. _ .. __ 54:2_: ~~~ _ .. _ ~ot Rt:)PC>r1:~d- .. ____ .... ___ ... 
1190 Zinc m9/k9 301 200- 360 Not Reported 
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@ERA 
A Waters Company 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

SOIL Metals in Soil (cat# 620) 

SOIL-72 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

NJ00141 
A064801. 
12/21/10 

1 0/18/1 0 - 12/02/1 0 

I Unl.ts I Reported I Assigned I Acceptance I Performance 
Value Value Limits Evaluation Method Description 

.• l o_op_ . ~~~l!'~n_u!l: __________________________ . __ !:".9!~9. __ . __ 1 ?~99 __ . __ 19~ 99 __ . ~~ ~ 9: _:1 9~99 .. __ ~~c_ep!~b)~ ... ___ ~~~ _6_0?9~ ___ . 

. • l 0_0_:'3 __ ~n}i9:o_ny ________ • __ • ____ . _ • ___ • _ • __ . __ !:".9!~9. _ _ . __ _:1 ~? __ •. __ ??~ __ ..• _2?:5.: ?~~ _ .. __ ~~c_ep!~b~~ __ . ___ ~~ ~ _6_0?9~ ___ . 

. _1_0_1p_. ~r~~~i~ __ •• _ •••••••• __ • _. _ •. _. __ •• _ , • _ !:".9!~9 .• _ .•• _:1 ~ 1 •.• , .. ~~~ •. _ .• .7.:'3:9.: ~~~ •• , •. ~~c_ep!a_b!~. _ .• _. ~~~ _6_0?9~ .• _ . 

. _1_0_1_:'3_. ~a!i!l!:). ____ • ____ • ____ •• _ ... __ •••• __ . _. !:".9!~Q. __ . __ ?1~ __ .. __ ??9 .... __ 1_5_1_-_~~1- •.. _ -~~c_ep!~b~~ __ . __ -~~~-6_0,?9~. __ . 

. • l 0_2,9_ . ~e.JYI~~I!l. ____ • _ •• _ •••• _ . _ • _ • __ •• ___ . __ !:".9!~9- • _ . __ ~~-? ___ . __ ~?-,:1 _ •• , • _6_:'3:~:! ~ ~ _ .. __ ~~c_ep!~b~~ __ .• _ • ~~~ _6_0?9~ __ •. 

. • l o_2.:'3 _ . . ~.o!<:~ _____ . __________ . _ .. __ . _ ... __ . __ !:".9!~9. _ _ . ________ . __ J ~ ~ ___ . __ 5.?:5_ -_ ! ~4:. _ .. _ ~9~ ~~e~~~d- _ . ____ • _________ . 

. _1_0_3.9 •. ~a_d_rJ:!i~T. __ •• __ • _. _ ••• ____ ••• ______ .•• !:".9!~9 •• _ .•• ?9·~. _ •.• _ ?~-? __ .,. _5~:'7.: !q~ ... _ -~~c_ep!a_b)~ • _ . _ •• ~~~ .• 6_0?9~ .•.. 
, _1_0_3_:'3_. ~aJsi~l!'. ______ .. _ .• __ ••• _____ • __ .•...• !:".9!~9... • • ~~1_0 __ ., •• ~q_2_o __ •.• 4:.~_7_o_-_~~3_o_ ..• -~sc_ep!a_b)~.. _ •• ~~~ _6_0?9~ .... 
, .l 0_4p_ . ~~r<?l!'!l!.n:! ••• __ •• _ •••• ____ • ______ •. _ .. _ !:1!9!~9. _ _ .• _ ) 1 ~ . . _ . __ ,:1 ?~ ___ . __ 8_1 :~: ! ~~ ...• _ ~sc_ep!~b)~ __ , ..• ~~ ~ _6_0.?9~ _ . _ . 
. • l 0_5,9 _ . ~c:b_a!t _____ • ____________ . _ •. ____ • __ .•. !:11.9!~9. _ _ .•• _:1 ?9 __ . , . _ ) ~! . __ .. _9~:~: ! ~~ _ . , _ . ~~c_ep!~b)~ __ . ___ ~~ ~ _6_0?9~ •... 
, _1_0_5_:'3 •. ~opp_7~ •• __ ••..• _ •. _ •• _ .... _ ..••. __ . _ • !:".9!~Q. _ _ .•. ) 1 ~ ••. , .. ) 9? ..... _B? :4. ·• ! ~~ .. , _ . ~sc_ep!~b!~ • _ . ___ ~~ ~ _6.0?9~ . ... 
. _1_0_7.9 _ .. l~o_n _____ . ___ • ______ . _ . _____ .. ____ .. _ • !:11.9!~9 •••.• _1 ?~99 ••. __ 1 ?999 __ . ???9: ?9~99 .. _ . ~~c_ep!a_b)~ . _ . ___ ~~~ _6_0?9~. _ .. 

1075 Lead m9/k9 77.2 83.4 52.3-100 Acceptable EPA 6020A 

: ~{~~5~: ~~9~~~s~u~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~: : ~ ~ ~9l~g: ~ ~ : ~ ~~~~o: ~:: :·: ~~a:o:: ~:: {~9~:-:~~a~o::. ~ : ~~~ep!~]~ : : :::: ~~~ :6~o?9~~ ~:: 
.. l 0_9_9_ .. ~C!~9.a_n.7~r: _____ .•• _ • _________ •.• _ _ _ _ _ !:".9!~Q. _ _ . __ ~~~ ___ . __ ~~~. __ . __ 2_6_4_ --4:_3_6 ___ . _ • ~~c_ep!~b)~ __ . ___ ~~ ~ _6_0?9~ _ . _ , 
.• l o_9_:'3_ .. ~':r9~1Y. __ . _ • ______ . _________ .... _ .. __ ~.9!~9. _ •. __ • __ • _ •.• _ ~-.7~ ___ .• ~~4_2_ -.l ~ .. ~ _ .. _ ~9~ ~~e~~~d- _ . _____ • ________ . 

, .l1.0SJ •. !V1~1¥~~t::.n_U9: •••••••••••••..•••.•.••.•• !:".9!~9 ••..•• ~~·? •••.•• n~ ..... ~9·.9.-.~~·? .... -~~c.ep!~b)~ ••.•. -~~~-6_0?9~ .... 
. _1_1_0_:'3 __ !'!_i~~eJ ___ • _ •••• _. _________ •••• _. ___ .• _ !:11.9!~Q.. _ . _ -~~-~- ••. _. ?g·?. _ •.• ?Q-.6.--~1:? •.. _ -~~c_ep!~b)~ __ .• __ ~~~-6_0?9~. __ . 
. _l1_2_?_. !".o.t~~s!t:n: __ • __ .• ___ •• __ .. __ ••• _ • _ •. , .• !:".9!~9 .• _ , .• ~~5_0 __ •. _. ~~o_o_ •• ,. ~ ~5_0_ -_4:_1:!_8_0_ .. __ ~~c_ep!~b)~ _ •. _ .. ~~~ _6_0?9~ .• _ . 
. • l1_4_9. _ ~e)~nJ~I!l- ________ . ____________ .. __ •. _ • !:".9!~9. _ • , __ _:19?. __ .. _ } ~~ .. _ .. _a~:~: ! ~q ... __ ~sc_ep!~bJ~ • _ . __ • ~~ ~ _6_0.?9~. __ . 
. _l1_5p_ . ?JI~~~ __ • ___ • _______ • _ . _ .. ___ •• ____ ... !:).9j~Q. ••.• _ ~! ·?. _ •.• _ ~~·? _ • _. _ ??·.1 _-_ ~~·? _ .. _ • ~~c_ep!~bJ~ .•. ___ ~~~ _6_0,?9~ __ .. 
. • l1_5_:'3_ . ?_o_d!t:n:!. _ ••••. _ •• _______ • _ •• _____ . _ .• !:11.9!~Q. __ . _ • ~?~ _ ... _ . ??~ __ •.• _1_553. -. ~6_3_ . _, .. ~~c_ep!~b)~ _ • _ • _ ~':'~ _6.0?9~ __ .. 
. • l1_6_9 _ . ~t~o_n!i~J!l. ____ •• ______ . ______ . _ •• ___ .•• ~.9!~9 .• _ .•• ) ?~ _ ••. __ :J ?~ . __ . __ 1_1_1 _-_ ~0_3 __ .. __ ~~c_ep!~b)~ __ . _ • _ ~~ ~ _6_0?9~ _ ... 
. • l1_6_:'3_. !.h~!li,!J!:ll ••• _________ • _ •• ____ • _______ .• _ !:11.9!~9. __ . __ ?~~ _ ... __ ~9? __ .. __ 1_8_5_-_ ~4:,7 __ .... ~~c_ep!~b)~ __ .•. _ ~~~ _6_0?9~ __ •. 
. • l1_7§_ . TJr:! •• _ • ____ • _ • _ • ___ ..••..•• _ ••••••. _ • !:".9!~!;! ••.• _ } 9~ ___ . _ . )~~. __ , . _7?:~:! ~~ •..• _ ~~c_ep!~bJ~ _ •.••• ~~~ _6_0?9~ ___ . 
. _l1_B_O_. !]t§l~i_u!l:. _ • _ •••.• __ . ___ • ____ .• _____ .•• !:11.9!~9. __ .•• ?~ 1. _ .. _. ?~~. __ . __ o;qq_: 1~q_ _ .. _ . ~~c_ep!<:b~~ __ .. __ ~~~ _69?9~. __ . 
. • l1.8_5_. \f.a_n§l?~u~ •••• _ •. _ •••• _. _. __ •• _ •.•• _ , •. ~.9!~9. _ •.• _ ~?·) •••.• _ ~~·? •••.•• 51:2. ·.!! ~. _, _. ~~c_ep!~bJ~. _ ..•• ~~~~6_0?9~. _ .. 

1190 Zinc m9/k9 271 301 200-360 Acceptable EPA6020A 

Acceptable EPA 7196A 

Acceptable EPA 7199 

SOIL Anions in Soil (cat# 873) 
.• l5_4p_ .. s!9l!'!d_e __ • _____ • _______ •• _ •• ____ . __ .. _ !:".9!~9. __ . __ ) ?1. _ .. __ } ?~. __ .. _7 ~:9.: !~ l •.. !'J.o! ~99~et~?l~ _ . _ • __ E_P_~ ~9~~ _ • _ . 
. _1_5_7_:'3_. ~h_l~r!c!_e_ •••• _ .• __ .... _____ •.• ___ . __ .• _ !:".9!~9. __ . __ }?? • _ .... ~~!. _ .. __ 9?:1.: ?~~ _ ... -~sc_ep!~b)~ __ . _. __ Ef~ ~~~~ _ •.. 
. _1_"Z3_0_. F)l;!~r~d_7 ____ • __ • _____ • ______ • ____ •• _ .. _ ~9!~9 •• _ , _ • ??·? _ ••. _ • ~1~. __ . __ 3~:~: ~~~ •.. _. ~~c_ep!~b)~ __ . _ • __ E_Pf>: ~Q~~ _. _ . 
. _1_a_1_o __ .t-!.it_r~t~_a_s_ ~ •.• __ • ___ .••.•• _ _ _ _ _ _ _ _ _ _ _ _ ~.9!~Q. __ .. __ • _. __ ." _ ?~~ __ .. __ 1_4_3_-_ ~2_4_ .... ~9~ ~~e~~~d- _ . _______ .• _ .. _ •. 
. _lB_7_9_. p_h_o_?~~~t.7 _a_s_~ ______ . ___ •• _. _______ •.• _ !:".9!~9. __ . _______ .. _. ??~ _. _. __ 2?:~: ~q~ __ . _ ~9~ ~~e~~~d- •. __ ... _ . _______ . 

2000 Sulfate m9/k9 410 421 243-474 Acceptable EPA9056 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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SOIL-72 Final Complete Report 
A Waters Company 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 0881.0 
732-329-0200 

SOIL Nutrients in Soil (cat# 869) 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

Acceptance 
Limits 

NJ00141 
A064801 
12/21/10 

1 0/18/1 0 - 12/02/1 0 

Performance 
Evaluation 

Not Reported 

Method Description 

EPA 9012 

. _1_5_1_?_. ('-_n:l~?~i~-~s-~-.-.-----------------.- . -- ~.9!~9.-- . --------.--~ 1_4_0_.-.- ?9~: )?~9- .. -t;l?~ ~':l?~~':d_- . -------.--.-.- . 

. _1_7_9_5 __ }"_o!~l _Ki~I?~~IJ'.!i~r~~~~ ____ . _. ____ ••• _ •..• _ ~.9!~9. _ .. _ .... __ ... _ ~~9_0_ .•.. ?~~: _1?~9 .... t;J~~ ~':l?~t!e_d __ . _. _. _ .. ____ .. _ . 

. -~0_4_0_. }_o!~l_qr~~~ig_~~r~~~ fl::<?<?~ .... _. ___ ..... __ !::9!~9 ... . _. ~~0_0 __ •. __ ~~5_0 ___ . _ }~?: ~??Q . .. _ -~~?_c_ep!a_bJe_. _. _ •• _E_P_~ ~Q~q _. __ 
1910 Total Phosphorus m9/k9 441 44.1-838 Not Reported 

Acceptable EPA9045C 

Acceptable EPA 1010A 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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@ERA 
A Waters Company 

Study: SOIL-72 

.ERA Customer Number: A064801 

Laboratory Name: Accutest Mid Atlantic 

. : :~ ] 
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@)ERA· 
A Waters Company 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid. Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

SOIL Volatiles in Soil (cat# 623) 

4325 Acrolein 

SOIL-72 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

NJ00141 
A064801 
12/21/10 

1 0/18/10 - 12/02/10 

Unl'ts I Reported I Assigned I Acceptance I Performance 
Value Value Limits Evaluation Method Description 

. -~3_7,? __ B_e_n~~~~ ____ .. __ •• ____ . _ • __ ... _ .• __ . __ )Jf.J~k_g ___ . __ ~Q-9 _ _ _ _ _ :' ~! __ .. _ _79:2_-_ !~~ _ . _ .. ~~c_ep!~b~~ .... __ ~~~ _8_?~9~ .. . 

. -~3_8,?_ . B!?T9~~~~e:n_e ____ . _ •.• __ .. __ .. __ . _ . _ . __ )Jf.J~~g- ••. __ }~~. _ •. __ J~~ _ .... _9~:8_-_ ~~~ •... :~~c_epta_b)~ __ .•. _ ~~~ _8,??9~ _. _ . 

. -~3_9,!5_ .. B!?f!l.?~~c~~O!<?f!l~~h~!l~ .• __ • _____ . _ .. __ .. _ • ]Jf.J~k_g_ • _ . __ !! ·9. _ .. _ . ~! ·? __ .. _ ??:~-_ ~~~ __ . _ _.~c_c_ep!~b~~ _ ... _ • ~~~ _8_?~9~ . ... 

. -~4_09_ .. B!?f!l.?!O!!!l •• ___ ••• __ •• ___ ••••• ____ ••.•• ]J&J~k_g_ ••.• _ } ~? ___ . __ } ?~. _ .. __ 89:2.-_ ~~~ ... _ . ~cc_ep!~b)~ • _ . __ . ~~~ _8_?~9~ _ . __ 

. -~9_5_0_ .. B!?T9~_e!~~_r!_e_ ...... ___ . _. ____ . _ _ _ _ _ _. ]Jl)~k_g __ •. __ : ?·_o_... _ 9._09 ..... _______ .... _ -~cc_ep!abJ~. _ .• __ ~~~ _8_??9~. __ . 

. -~4_19 •. ~~~~!1?~~ {~~~} __ . _ .... _ . __ .. _ . _ . _ ... _ JlJI~k_g __ •.• _ ?~~ _ ...... ~9~. _ .... _9?:2.: 1~~ . _ ... ~c_c_ep!~b~~ _ •.•.. ~~~ _8_?_?9~ __ .. 

. _ ~0_09 _ . t~J!-!3.u!Y} !l!e:t~~~-e~~e:r _(~_:r_s_~). __ . _ . _____ ... _ )Jf.J~~g- _ _ .• _ _:1 ~ ~ • __ . __ } ~~ _ . _ . _ _ 5! :4.-_ ~q 1 __ .. __ ~c_c_ep!~bJe: _ •. _ . _ ~~ ~ _8_2?9~. ~ ... 

.. ~4_59 •. ~a!~<?~ 9i_s!:ll_fi9~ ...... _ .. _ ....... _ . _ .. _ . )JQ~k_g ___ . _ • : ?~0- ... _ 9·99 ___ , _ . _ .. . . _ -~ccept~bl~ ______ ~~A _8_?_?98 __ .. 

. -~4_5,? __ ~a_r~9~ !e_t~a_c~~ori9~ _ •••••. ____ • ____ • __ . __ J-IJJ~k_g __ •.. _: ?·.o __ •.•. 9-99 _ .... ___ .. _ .. _ .. _ -~c_c_ep!~b)e: _ • . . _ ~~~ _8_2?9~. _ .. 

. ~4_4_7_!5 __ ~hJ<?r9~~~~e:n~--- _ ••.• _____ • ___ ........ _ _IJf.J~k_g ___ . _. J?9 __ .. _ . .:'1~ ..... .7~:8_-_ ~~~ .... -~c_c_ep!a_bJe: __ .. _ -~~~-8_2_?9~ .. _ . 

. _4_5_7_5_. ~hJ<?r99~b!<?f!i?T~!h_a!1~- _ _ _ _ _ •• _ •. ____ •. __ p~~k_g ___ . __ ) ~~. _ .. __ ~?1 __ . __ 1_0_1_-_2_2_5_ .. _ -~~c:ep!~b!~ _ •. ___ ~~~ _8_??9~ ___ _ 
-~4_8_5_ . ~hJ~r,?~~h_a_!l~ ___ . _. ________ . _________ . __ _1.19~k_g ___ . __ : ?~0- __ . __ 9·99 ___ . __________ .. __ ~~c_ep!a_b)~ __ . ___ ~~~ _8_?_?9~ ___ _ 

. _4_5_0_0_ . ~:S:~I9~~e.t~~l~i~¥1~!h.e!. _ • _____ • ___ • ____ .•• .Pf.J~k_g ___ . _ • ~ .?-? _. _. __ ~-!19 _ ... ___ .. _. _ .. _ ... ~~c_ep!~bJ~ _ •.••• ~~~ _8,?~9~ __ .. 

. -~5_0_!3_. ~':l<?r_?fO!!!l. _. ___ •• __ • ____ . __ • _ •• _. __ . __ pp~k_g ___ . __ : ?~0- ••. __ Q-~9 ___ .. __ . ___ .. __ . _ -~c_c_ep!~bJ~. _ . _ •• ~~~ _8_?_?9~ .. _ . 

. _4_9_6~-. ~h_!~r9~_e!~<!n_e_. ______________ • __ •. __ .. _ J-I&J!k_g __ ..• _: ?~0- __ .• _ 9·99. __ .. _ .. ___ . __ ... -~c_c_ep!~b!~ __ . _. _ ~~~ _8,?~9~ .. _ . 

. -~5_79_ .. 1~~-!:l]~r.?T..O:~-~~~?~~P!?e~~e_ (~~~~) _______ . _ . _IJQ~kJ) ___ . __ )~~ __ •. __ :'?1. _ .. _ 76:~ ~ ~71 __ .. _ -~cc_ep!~bl~ __ . ___ ~~~-8.??9~ _. _ . 

. _4_5_8,?_ .. 1~~·!:J]~r91J1..0~!h_a_n_7 _(~!:J.B). __ •• __ . _ . _____ . _. pp~k_g ___ . __ !~-? _ ... __ ~~-) ___ . __ 69:3_ -- ~q4_ _ . _ -~c_c_ep!~bJ~ __ .• __ ~~~ _8_?_?9~ _ ... 
__ 4_5_9_?_. !=?_i~~O!l!O_rl]~t~~~~ ........ _ • _ ........ __ .•.. 1-19~k_g_ ..... ':: ?:0 ••..• _ Q-_D9 _ ... ____ ... _ .... _ -~~c.ep!~b)~ .•. __ • ~~~ _8_2~9~ _ ... 
. _4_6_19 •.. 1~~·!:J]c_h~~r?~~~':_e_n_7 _________ ... _______ . __ P&J~k_g ___ . __ : ?:O ___ . __ 9-~9 __ . , _ . ________ ... _Ac:cept~ble: __ . ___ ~~~ _8~?9~. __ . 
-~6_1,?_ .. 1~~-!:l!C.hl~r9~~~~e.n_7 _________ .• ________ . __ _1.1.9~~9- _ .. _. )1Q ___ . __ ){)Q ___ . __ 6_?:6_-_ ~~~ _ .. _ -~c_c_ep!~bJ~ __ . ___ ~~~-8_2?9~. __ _ 

. _4_6_2_D_ .. 11~-!Jl~h)~rg~~~':_e_n_7 ___ • ___________ • __ .. __ J-I_Q~k_g_ • _ . __ : ?:0 .. _. __ ~-99 ___ . _____ . _ . _ .... -~~c_ep!~bJ~ __ . __ • ~~~ _8.?-?9~. __ . 

. _4_6_2,?_ .. l:!.i9~19~o9~fl_u_?~~n:!-~t~~~~ ~~r_79~ _1?). __ . __ • _ . __ .1-1,9~k_g_ • _ .•. ": ?·.0. _ .. __ 9-_D_D _ ..... __ . _ ~ .. _ .. _ . ~c_c_ep!~b~~ _ .. _ •. ~~~ _8_?_?9~ _ ... 

. • 4_6_3~ _ .. 1! ~ ·!J]~h_!~r9~~h~~~. ___ • _ • _ •. _ • _ • _ • __ .• _ , • _ IJ.9!k_g_ _ _ . __ ) ~ g ... , . _ ) ~? __ .. _ ?! :~: ! ~~ ... _ . ~~c_ep!~b)e: _ •. _ .• ~~ ~ _8_?.?9~ ___ . 

. -~6_3?_. _12 ~-!:l!~hJ<?r.?~~h~~r. _. _______ .. __ . _ • ___ . __ Pll~~g- . _ .. _) ~1. ___ . )4~ ___ . _8_1 :6_ -. ~~5 _ ... -~sc~pt~b!~ __ .. __ ~~~ _8_269~ . ... 

. -~6_4~ ... 1~ 1·!J]c_,h_!~r9r~h_y~e.!1.7. _. __________ . _. ___ . __ pg~k_g ___ . __ )?? __ .. __ )?! __ .. __ 6~:~: ~q~ _ .. _ -~~c.ep!~bJ~ __ . __ . ~~~ _8.??9~. __ . 

. -~6_4,5_ -~~s:!·?:l:?i~~lg~~e~~~~r~e: ___ • _ .• _________ . _. _llf.J~k_g ___ . _. )11 .. .. __ )~Q __ .. __ 1_0_6_--~1_9 __ .. _ -~~c_ep!~bJe: __ .. __ ~~~-8.??9~. __ . 

. -~7_09. _ t~a.!1~:1_.~-pjc_h_l~r?~!h.Y!e_n_7 __ ... __________ .. __ !Jg~k_g ___ . _ .. )?Q __ .. _ ~~1. __ . __ 8~:1_ ~- !~~ _ .... -~c_c_ep!~b_l~ _ .... _ ~~~-8??9~. __ . 

. -~6_5_!3_. _1J~·!J!~hl~r_?p~op~~r. _. ___ •• ___ . _______ . __ .1-19~k_g __ .. __ _:1 ~~ ___ • __ !?1 . . _. __ 99:0.: ~q~ __ ... ~c_c_ep!~bJ~ . _ . ___ ~~~ _8_2_?9~ . . _. 
4680 cis-1,3-Dichloropropylene IJQ/kg 90.8 117 80.7-144 Acceptable EPA 82608 

Page 7 of 15 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0000970



@ERA SOIL-72 Final Complete Report 
A Waters Company 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte I Units 
No. 

SOIL Volatiles in Soil (cat# 623) (Continued) 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

Reported 'Assigned I Acceptance 
Value Value Limits 

NJ00141 
A064801 
12/21/10 

10/18/1 0 - 12/02/1 0 

Perform~nce !Method Description 
Evaluation 

. _ ~o_o_:;_ .. f'!a_P_h!~aJ~~~ ____ .. _ • ______________ . _ . __ )JJl~k_g ___ . __ ~? ·? ___ . __ ~~-~ ___ . _ ?~-~--. ~~-~ _ .. __ ~~c_ep!~bJ~ __ . ___ ~~~ _8:2?9~. __ . 

. -~1_09_ . ~t~r~!:l~ ________ •. _ . __ . __ ... _ .• _ . __ .. _ . )J9~k_g ___ . _ :: ?~0- __ .• _ 9·99 _ ... ___ •. _ . _. _ .. _ -~~c_ep!~b)~ ... ___ ~~~ _8:2?9~ . ... 

.• ~1_0,?_ .. 1!~.~~2.:-'f~t~"!_c_h!o!?~t~§l~~ _____ ... ___ . ___ . __ )J9~k_g ___ . __ )~? ...... ~?~ ______ 8,?~5.:!?~ .... -~~c_ep!~bJ~ __ . __ -~~~-8:2?9~. __ . 

.• ~1_19_ .. 1! ~·?•.2.:-'f~t~"!_c_hJ<:r?~t~§l~~-- _____ . _______ . __ JlJl~k_g_. _. __ _:!?~. _ •. --~~~------8.1:1:!. :?~~--- _ -~~c_ep!~bJe: __ . __ -~~~-8:2_?9~--- . 

. -~1_1,? __ :r.e!r.?9~1?~<:e}~~~~~~ . ____ • _ .•... _ . __ • __ ... )JJl~k_g ___ .. :: ?~O- _ .... 9·99. _ ......... _ •..... ~~c_ep!~bJ~ __ . _ . _ ~~~ _8:2_?9~ _ .. . 

. _ ~ 1_49 .. T_o!~e_n_e ________________ • ____ • _ •••••. __ J-'Jl~k_g_ _ _ .•• ) ?~ __ .. __ ) ~? ___ . __ 99:~: ??q_ _ .. _ . ~~c_ep!~bJ~ __ . ___ ~~ ~ _8:'2?9~ _ •.. 

. -~1_5,?_ .. 1!?·~:~r~c!l~O!C!~~n_z~~~ _. _. __ . __________ .• _ JlJl~k_g_ ••. __ _:1 ~~. _ •. __ _:!~? _ ... __ 5_7 :4.: ?~q_ ... _ _.~~c_ep!~bJe: _ •. __ . ~~~ _8:'2?9~ ___ . 

. • ~1_6p_ .. 1! ~·~:~r~c~~or'!e:t~~~e: __________ . _____ • _ . _ . Jl§J~k_g __ .. _. _:1 ~~ •••• __ _:1~~. _ .. __ 8~:4.: ?q~ .... -~~c.ep!~b!e: .•. _ . __ ~~~ _8:'2.?9~ ___ . 

. • ~1_6,?_ .. 1! ~·?:~r~c!l~O!C!e:t~~~e: ___ .. ___ . _ .. ______ .. _ J-IJl!k_g ___ .•• _:!?~ ___ .•• )~~ •• _ • _8,1J.: !~~ ..... ~~c_ep!~bJ~. _ .•. -~~~ _8_2_?9~ .••. 

.. ~1_7p_. :r_ri_7~~or~~t~~~~~e: _____ . ______________ .. _. Jl.fl~~g- __ . _. )?~ ___ . __ _:1~~ __ .. ~ _7~:~: ?~~ _ .. _ -~~c_ep!~b!e: _ •... _ ~~~-8:'2?9~ ___ . 

. -~1_7,?_ J_ri::~~or~fl_u_or~~~~h.§l~~ •••• ______ • ____ . _ . _. J-lJl!k_g_. _ .. _ ~ ~~o- _ .. __ 9._09 __ .. ____ •• _ ..... __ ~~c_ep!~bJe: __ . ___ ~~~ _8:'2?9~ ___ . 

. -~1_8_0_ .. 1!?•?:~r~c!l~or'!~r?p~~e: p::~~)_ .. _ .. _______ . __ .PJl~kJJ __ •. __ _:1 ~~ _ ••• _._:!~? ___ . __ 59:~: ?q~ _ .. _ . ~~c_ep!~b!~ _ •.• __ ~~~ _8_2?9~. __ _ 

. _ ~2_29_ . Y!~~l .?9~~a!e: _ . _ .• _ . __ . __ • _ • _ . _ • _ ... _ .•. _IJJl~k_g ___ .• :. ~ 0:9 _ ..•. 9-99. _ .. _ .. __ ...• _ .. _ . ~~c_ep!~bJ~ __ . _ . _ ~~~ _8:'2_?9~. __ . 

. -~2_3,? __ YJ~'(_I ::~~ori9~ _____________ • __ . ____ . __ . __ _IJJl~k_g ___ . _. ~ ~~o- __ . __ 9·.99. __ . ___________ . _ -~~c_ep!~b!e: __ . ___ ~~~ _8_2.?9~ __ .. 
5260 Xylenes, total · IJQ/kg 289 359 178-524 Acceptable EPA 826GB 
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All ana lyles are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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A Waters Company 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

4680 cis-1 ,3-Dichloropropylene 

SOIL-72 Final Complete Report 

(Jg/kg 

EPA ID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

109 117 

Page 9 of 15 

Acceptance 
Limits 

80.7-144 

NJ00141 
A064801 
12/21/10 

1 0/18/1 0 - 12/02/1 0 

Performance 
Evaluation 

Acceptable 

Method Description 

EPA 80218 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0000972



@ERA SOIL-72 Final Complete Report 
A Waters Company 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
12/21/10 

2235 Route 130 Study Dates: 1 0/18/10 - 12/02/1 0 
Dayton, NJ 08810 

. 732-329-0200 

Anal. Analyte Units 
No. I Reported Assigned 

Value Value 
Acceptance I Performance 

Limits Evaluation Method Description 

SOIL Volatiles in Soil (cat# 623) (Continued) 
EPA 80218 

SOIL Low-Level PAHs in Soil (cat# 625) 
. -~5_o_o_. ;"\c~!l~e~t~~~~. ___ • __________________ . __ .)Jfl~k_g ___ . __ _?9~ _. _. _. !~~. __ . __ 1_1_1_-.!!.~4- _ .. _ _.-:.~c_ep!~bJ~ __ . __ ~~~ _B??~ _SJ~. _ . 
. -~5_o_5_. ;"\c~!:l~e~t~¥1~!:1~ _____ •• _. _______ ~ _____ . __ _IJfJ~k_g ___ . __ ~?~ ___ . __ ?99 _ ••.• _69:0_: ~~~ •.. __ .-:.~c_ep!~b]~ __ . __ ~~.-:. _B??9 _SJ~. _ . 
. -~5_5_5_. ;"\n_t~r~~~~~ _________ • ___ • ____ • __ •• _ •. _. _IJ~~k_g ___ . __ .?9~ __ ... _ ??1 .. _. __ B_?~~: ?~Z _ .. __ ~~c_ep!~bJ~ __ . __ ~~~ _B??9 .:SJ~. _ . 
. -~5_7~- .. B_e_n~9(a)~~~~~~c~!:l~ ______ • _. __________ .• _ _IJ_Q~k_g ___ . __ _:1~? __ •. _. )~? .. _. __ 5?:~: ?~~ _ .. _ • .-:.~c_ep!~b]~ __ . __ ~~~ _8??9 .?J~. _ . 
. -~5_8,?_ .. B.e_n~~(b)f]~~r~~~~~~~ __ • _. __ •••. __ • ___ •.. _ }l9~k_g_ ••. _. ~9~ ...... ~~~ __ .. __ 1_4!:.4:~5- ••.• -~~c_ep!~b!~ __ .• -~~.-:. ~??9 _S_I~ ••. 
. -~6_0_0_. _B_e_n~~(k)f!t.!.O!~~t~~~~ __ • _ •••• __ • ___ ••••. _. }lfl~k_g ___ . _. ~~~ _. _. __ ~~~. __ .• _1_2_0_ -.4:~4- _ •. __ ~~c_ep!~bJ~ __ .• _ ~~~ _B??~ _SJ~ . •. 
· 5590 Benzo(g,h,i}perylene IJQ/kg 115 · 141 20.0- 205 Acceptable EPA 8270 SIM 

........ :" ............................................................ - .... -K .... -~ ...................................... - ....................... - ............................................................ _ • 

. -~5_89 •.. B.e_n~~(a)e~r~~~. ___ • _. _ ..• _____ • __ . __ . __ _IJ.(l~k_g ___ . __ _:1?~ _ ••.•• ?9~ _._ .. ~?:B.:?~~ •..•• .-:.~c_ep!~b]~ __ . __ ~~.-:. _B??~ .:SJ~. _ . 

. _ ~8_5§ __ q_h_ry~~n_e ______ • ___________ •••. _____ .• _ _1.19~k_g ___ .. _ }~~ ___ .• _ ?2~ ___ . _ :l.?:6.: ~~!!, _ .. __ ~~c_ep!~bJ~ __ .. _ ~~~ _B??9 .:SJ~. _ . 

.. ~8_9~-. P._i~~~~(~oN~n.t~r.?9~~~ _ •• ___________ • __ . __ .P.(l!k_g_ .•. __ }~1. _ ... _ ?~~ _ ... __ 4~:9_: ~~~ _ .. __ .-:.~c_ep!~b]~ ••. _ • ~~~ ~??9 .?J~. _ . 

. -~2_6§_. Fl~~r~~t~~~~ _______ •. _. __ • __ • __ •••••. __ _IJ~~k_g_. _ . __ ~~g _ ... __ ??? _ .... _1_6f_-_z1_6 __ .. _ • .-:.~c_ep!~b!~ ••.•• ~~~ !3??~ .:SJ~. _. 
__ 6_2_7_0_. FJ~~r~~~ ___ •• _________ ••. __ . ____ • __ . __ J-1~!~9- __ .. _ ?~~ _ .... _ ~~~ __ ... _7!3:~: ~q~ _ .. _ -~~c_ep!~bJ~ __ . _. ~~~ _8??~ .?J~. _ . 
. _6_3_1,?_ .. ~~~e:,n_o_(!·?~3:9~)P¥~e!1~ ••• ___ .. _. _ .•. ___ . _. P.(l~k_g ___ . _. ~~-~. __ , •• ?~·? _. _ .. _1~:6.: ~~6_ _ .. _ • .-:.~c_ep!~b!~ _ _ _. ~~~ ~??~ ~!~ ... 
. -~0_0_5_ .. t-!ap_h!~aJ~~~ ____ •• __ . ________ ••. _. __ . __ .P!J!k_g ___ . _. ~?~ _. _ .. _ §>p~ ___ . __ 6_?:~: ~~~. _. _ • .-:.~c_ep!~bJ~ __ . __ ~~~ ~??~ _S_I~- •. 

__ 6_6_1_5_ . .P._h_e!l~~~h!~~~. ______ • _. __ ... __ .. ____ .. _ _IJ§J~k_g __ •. __ ~~~ •• _. __ ,?~9 _ ••.• _1_9!_-.~1_0 __ .. _ • .-:.~c_ep!~b!~. _ EPA8270 SIM 

6665 Pyrene iJg/kg 137 182 48.0- 239 Acceptable EPA8270 SIM 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0000973



A Waters Company 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

SOIL Low-Level PAHs in Soil (cat# 625) 

SOIL-72 Final Complete Report 

Units 

EPA ID: 
ERA Customer Number: 

NJ00141 
A064801 
12/21/10 Report Issued: 

Study Dates: 10/18/10 • 12/02/10 

I Reported I Assigned 
Value Value 

Acceptance I Performance 
Limits Evaluation 

Method Description 

. -~5_op_ . ~c~!:l~~~t~~r:r: _______ •• _____________ •. __ }l~~k_g_ ••.• _ ??? ..... _ ? 1? . .... _1_1_1_ --~7_4 __ .. _ :~'?.c_ep!~bJ~ _ .. _ •• _E_P_~ ~! qq ___ . 

. _ ~5_0_:5_. ~c~!:l~~~t~¥'!l!:l~. __ • __ • __ •••• _ • __ . ____ . __ J.l.~~k_g ___ . __ ~9~ .. _. __ ?~g ___ .. _69:q: ~~q _ .. _ :~C?.c_ep!<:b!~ _ •. _ . __ E?..~ ~1_ qq _ . _ . 

. -~5_5_:5_. ~n}~r~9~~~ .. _ •.. __ • ____ . ___ .. _ . ____ ... -~~!~9- __ . __ ~g~ __ .. __ ??~ __ •. __ 8~:~ -. ~~~ .. _ . ~ccep!a_b!e __ . ___ !=?..~ ~~ qo ____ . 

. -~5_7_5_ .. ~e_n?'~ta)~']t~~a_c~!:l~ •• ___ •••• __ •••• _. __ . __ _IJ~~k_g __ •.•• _:1?~. __ ... )~?. _ .. __ 5?:1_: ~~~ _ .. _ -~'?.c_ep!~bJ~ ••.•• __ E_P_~ ~!qq •••. 

. -~5_8_5_. B_e_n~~(b)~~c:r~r:t~~~~ _. _. _. _. _. _____ . __ . __ Jl~~k_g __ •. __ ??~ _ ... __ ~~~ ___ .. _1_4_7_·_~8_5 ___ .. -~~c_ep!a_b]~ •.. ___ -~-~ ~1_q~ ... . 

. _ ~6.09 •. :S.e~n!~(k)~L!,O!~~t~~']r: ____ •• __ • _ • _ • ___ •..• _ J-l9~~9. • • . __ ?~? .. _ . __ ?~~ __ ... _1_2_0_ -. '!_9_4 ___ . __ ~~c_ep!<:bJ~ • _ . __ • _E_P_~ ~ 1_ qq _ .. . 

. _ ~5_9SJ. __ B_e_n!~(g~~·!)p~ry~e_n~. _____ . ______ • _____ . _. JJ9~k_g ___ . __ ~~-~- __ .•• )1 ~. _ ... _29:q: ?q~ _ .. _ -~~c_ep!<:b!~ _ •.• __ -~~ ~~ qq ___ . 
-~5_8p_ .. s.e_n!~(~)p~r~~E.:. _. _. _. ____ • _. ______ •.. _ .1-l~(k_g __ ..• _ )~~ __ ... __ ?~!? __ .. __ 4?:~: ~~~ _ .. _ -~cc_ep!ab!~ __ .. ___ E?..~ ~1_qq __ .. 

. -~8_5? •. q_'"!_ry~«:n_e ___ • ______ •••• _ •. ______ . _ •.. __ J.l9!k_g_. _ . __ )1? .. _. __ ~~? ___ . _ :J-.?:6_: ?~~ _ .. _ -~~c_ep!a_b!~. _. ____ E_P_~ ~1_qq ___ . 

. _ 6_2_6_:5_ . F!~~r~r:~h~!:C: . .. _ ..• _____ ...... _ . ____ . __ .IJ9{k_g __ •.• _ ~ ~ g ___ .. _ ·.?~? __ ... _1_6_2_-J1_6 __ .. . Acc_ep!a_ble: _ •. ____ E_P_~ ~~ ~~ ___ . 

. -~2_7p_. FJ~~r~r:r:. _. __ • ___ •.• ________ . _. ___ .. _. JJ9~k_g ___ ... ~9~ __ .. __ ?~~ ___ . _ ?~: 1_: ~q~ _ .. _ -~~c_ep!a_b!e: __ ... __ E?..~ ~! qq _ . _ . 

. -~3_1_:5_. !r:~~n.oJ!•?"3_-~~)P¥~e!1~ __ ••• _. _ ••.• __ . __ . __ J-19!k_g_ . _ . __ ~~-¥ _. _ ... ?~·? __ ... _1?:6.: !~~ __ .. -~'?.c_ep!a_b!~ _ •. _ •• _E_P_~ ~! q~. __ . 

. -~0_0_:5_. _N_ap_h!~aJr:~~ •••••• __ ••• _. _ •• _. ______ . _. Jl§J~k_g __ .. __ ~?~ _ ... _. ?~~ __ .. __ 6?:~: ~~~ ... _ -~~~eP!<:bJe: __ . ____ E?..~ ~!q~ ___ . 

. _ ~6_1?_. P_h_efl~!:~h!~~~ .•. _ . __ • ________ . ______ . _ . .IJ9~k_g ___ . __ ?!~ __ .... ?~g _ ... __ 1_9_7_ --~1_0 ____ -~~c_ep!a_b!e: __ . ___ -~~ ~! qq __ .. 
6665 Pyrene IJQ/kg 132 182 48.0-239 Acceptable EPA 8100 

SOIL Low-Level PAHs in Soil (cat# 625) 
.. ~s_op_. ~c~!:l~e~t~~~<::· ___________ •• ____ • __ . _. • _ Jl9~k_g ___ . __ ~~? .... __ !1§ _ .... _1_1_1_-_ ~~4- _ .. _ .~C?.c_ep!a_b!~. ___ . ~~~1._~3_1_o_ ~'! _ . _ 
. -~5_0_:5_. ~C_!3!:l~~~t~yl~~~ •••••• _____ .• _. ____ . __ . _ .1-19~k_g ___ .•. ~~~. ___ . ?Og __ .. __ 69:0_: ~~~ _ .. __ A~c_ep!a_b!e: __ • ~~~\_~3_19.~'! __ . 
. • ~~5_:5_ . ~n_t~r~g~~~ _ • ___ ••••• ____ • __ • _ •.•• _ .. __ jJ§J~k_g_ ... _ .1~~ __ .... ??~. _ ... ~8~:~: ~~~ ..... ~C?.c.ep!~b!~ __ .•. ~~[\_8_3_1_0_ ~Y _ •. 

5575 Benzo(a)anthracene IJQ/kg 152 187 57.1 - 240 Acceptable EPA 8310 UV 
.............. ' ........ - .~ "" .... - ...................... "" ................ - ,. ....... ,., ~ < ... ... .. .. ... ... .. ... ... • ............ "" ........................ ,. ......... ~ - .. - ... ,. ........... - ............ - ...... - .............................. . 

.. ~~8? . .. s.e_n!~(b)~~o!~~t~~~E.: .... _ .•••••. ______ ... .IJ.9!k_g_ •. .•• ?~?. _ ... _ ~~~- _ .. __ 1_4]_-_~8_5 __ .. _ -~~c_ep!~bJ~. _ .•• ~~[\_8_3_1SJ.l:!'! ••. 

. -~6_0_0_ .. ~e_n!~tk)~u_o!~~t~~~E.: _. _____ • _ •••. _ •• __ . _. Jl9~k_g_ •..• _ ~~? ___ ... ~~~ .... __ 1_2_0_-_'!_9_4 __ .. . ~~c.ep!~b!~ __ . _. ~~~-~3_1_0_l:!Y __ . 

. _ ~5_9SJ •. B_e_n?'~(g1 ~.~)~~ry!e_n~. _ .••• __ .. _________ . __ jJ§J~k_g ___ . __ J ~~ __ ... _ :'1! .... _ _29:~: ~q~ ... _ .~C?.c_ep!a_b!e: _ .. _ • ~~~-~3_19 _ ~Y __ . 

~-~~~k_g ___ .• _ _:1~~ __ •. __ ?~5 __ . __ 4?:9 --~~~ _ .. _ -~~c_eptab}e: __ . __ ~~[\-~3_19_L:!V __ 
.• ~2_6?_. F!~~r~~~h~~C: ___ • __ .• ____ •. _____ .. ___ . _ •. 1-l.~~k_ll_. _ .•. ~1~. __ .. .?~? __ .. __ 1_6_2_-}1_6 __ .. _ -~~c_ep!a_b!e: __ .. _ ~~~-~3_1SJ.l:!'!. _ . 

, -~2_7SJ. __F!~~r~r:<:: __ . __ ... __ . _ ........ ___ . _. _ ... .fl.9!k_g_ ... __ ?~~ ..... _ ~~~ .. _. _ _7~:1.: ~q~ _ ... -~~c_ep!a_b}~ •. . __ ~~~-~~1SJ.~Y _ •. 
. -~3_1_:5_ -~~~e_n_o_(!·?~3_-~~)P¥~e!:l~ _________________ . __ JJ9~~g- __ . __ ?! ·? ___ . __ ~~-? __ .. __ 1?:6_ -_ ~2~ .... -~~c_ep!a_b!e: _ .. __ ~~[\_ ~3_10_ ~'! _ . 
. -~0_0_:5 __ !'!_a_p_h!~aJr:~~ _ .• _ •• _. __ . __ • __ . _______ . _. jJp~k_g ___ . __ ??~ __ .... ?~~ __ .. __ 6_!5:9_ -- ~~~ _ .. _ -~~c_ep!~bJe: __ .. _ ~~~-~3_1SJ.l:!'! __ . 
. -~6_1_:5_. ~h_e_!l~~~h!~~~ _ • _____ .••• _ •. _. __ .• _ ••. __ _IJ§J~k_g_ .•. _. ??~ .... .. ?~9 ..... _1_9_7_-_ ~1_0_ _ _ .. ~~c_ep!a_b}~ . _ . __ ~~~-8_3_19.'-:!Y __ . 

6665 Pyrene IJQ/kg 154 182 48.0-239 Acceptable EPA8310UV 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0000974



@ERA 
A Waters Company 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

SOIL-72 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

NJ00141 
A064801 
12/21/10 

1 0/18/1 0 - 12/02/10 

Anal. Analyte 
No. I Units 

'

Reported 'Assigned I Acceptance I Perform~nce !Method Description 
Value Value Limits Evaluatron 

SOIL Base/Neutrals and Acids in Soil (cat# 467) 
. -~5_op_. (:c_7!1~~~t~~~~ ____________________ . __ . __ .J-l.~!k_9 ___ . __ ~1_3_0 __ •.• _ ~~1_0 ___ . _ ~ 1_8_0_ --~6_3p_ .. __ ~~c_ep!~b!~ _ .. ___ ~~~ _8_??g~ ___ . 
. -~~o_:;_ . ~c.7!1~~~t~¥1~!1~ ______ • _______________ . __ J-l~!k_9 ___ . __ ~ _2~ ___ . __ g._op _ _ _ _ _________ .. __ ~~c_ep!~b!~ __ . ___ ~~~ _8.??9~ ___ . 

. • ~ 1_4_:5_ . 2:~T!n_o:! -!l:!~t~~~~~~~e_n_7 J?:t?I_!J~dj~~). ___ • _ , . _ J.l~!k_9 •• _ .• ::! ~~ .. , .. 9·!l9 _ • _ .••••••••••• , • _ ~~c_ep!~bJ~ _ _ • _ • ~~~ .8.??9~ •••. 

. • ~5_4_:5_. (:nJI~_7. ___ •.•• __ • ________ •• _ • ______ . __ J-l~!k_9 ___ , __ ~ _:5? __ •. __ 9·!l9 __ •. __ •• _ • ____ ...• ~~c_ep!~bJ~ ••.• _ • ~~~ _8.??9~ •• _ . 

. -~5_5_:5_. (:n_t~r_?~~~~. _ •.•• ___________________ , __ J-l~!k_9 ___ . _ -~~7_0_. _. _. ~~1_0 ___ . _ ~5_1!J.-.~7_3!J •.. _ -~~c_ep!~bJ~ __ . ___ ~~~ _8_??g~- __ . 

. _ ~~9_:5 ___ B_e_n~~d!~~ _ • __ . _ . __ .•••• _ •••• __ • __ • _ . _ . J-l~~k_9_ ••. _ :: ~~q_ .... _ 9·!l9 __ ... _ •• _ • __ .... _ • ~~c_ep!~bJ~ _ •. __ • ~~~ _8.??9~ _ ••. 

. • ~6_1 !J •. _B_e_n~9i_c _a_c!d_ __ • ________________ • __ • _ . __ J-lf:J(k_9_ . • . _ :: ~~~ __ . __ 9 ._09 __ ... _ . ____ • __ .. __ ~~c_ep!~bJ~ . _ . __ • ~~ ~ _8.??9~. __ . 

. -~5_7_:5_. !3_e_n~9(a)~~t~~a_c~!l~ •• _ . _ •• _ •••..•.. __ ..•. J-l~!k_9_ ....• ~~5_0_ ••.• _ ~~6_0 __ •. _ ~ 1_8_0_-_~zsp_ .. _. ~~c_ep!~b)e: • _ ..•• ~~~ _8.??9~ . . _ . 

. -~5.8_:5_. _B_e_n~?(b)~~O!~~t~~~~. ___ • ____ • _ ••• _ .. _ . _. J-l.(l(k_9_ •• , •• ~Z6_0_ ••.• _ ~~8_0 ___ . _ ~~~: ~~~9 ... __ ~~c_ep!~bJ~ _ _ _ _ • ~'='~ _8.?!9~. __ . 

. • ~6_op_ . B_e_n~?(k)~~o!~~t~~~~ _ • ___ • _ • ___ •• __ • _ _ _ • J-l~(k_9 ___ .. _ t ~5_0 ___ .• _ ~ ~4_0 ___ . _ ~9~: .?9?9 _ .. __ ~~c.ep!~bJ~ . _ . _ •• ~'='~ _8.??9~. _ •. 

. -~5_9_0_. _B_e_n~9(92~.!)p~!)'!e_n~- ________ •. _ •.••. __ . ___ J.lfJ(k_9 __ •.•• ~~2_0_ ••. _ • ~~5_0_. _. _ ~ 1_6_0_-_zo_3p_ .. _ . ~~c_ep!~b)~ __ . ___ ~'='~ _8.??9~. __ . 
, _ ~~8_0_ .. ~e_n~9(a)r:~r~~~ ____ •• _ •. _ •• ____ •• _ . _ .. __ J-l.(l(k_9_ .•. __ ~ .?~ _ ... __ 9·!l9 ___ . _ •• _______ .. _ . ~~c_ep!~bJ~ __ . __ . ~'='~ _8.?!9~ __ .. 

· . _ ~6_3!J_ . _B_e.."f¥1. ~~~~~oJ. ____________ •.•• ____ • _ . __ _IJ~(k_9_ . _ . _ • ~ _5? _ • _. _ • 9·!l9. __ . _ • _ • ____ • _ .. _ _.~~c_ep!~b]~ .• , ___ ~'='~ _8??9~ . • _ . 
. • ~7_6!J_ . ~!s.(~:~hJ~r.?~!h_.o~¥l.~~t~~~~ _ • _ •• _ . __ ••••. __ _IJ~~k.9_ • _ ..• ~~3_0 ___ . _ • ~~3_0_ • _ . -·~ 0_9_0_-_ ~9_7_0_ . , __ ~~c_ep!~b~~ __ . _ • _ ~~~ _8.??9~ ___ . 
. _ ~7_6_:5_ . ~!~J~:~hJ~r.?~!hy!)~~h~!: _ • _ • _____________ . __ _1Jf:J(k_9 __ •.• _ ~Z2_0 ___ . __ 1 ?~9Q __ . ) ?99 ~ }~~9Q _. _ . ~~c_ep!~bJ~ __ , _ • _ ~'='~ _8.??9~ . ... 
. _ ~7_8p_ . ~!~(~--~h_l~r_?~s_?p~o_py!l~~h~!: • _ • _ ••••. _____ . __ J-l~(k_9 __ • . __ ~ _:5?. _ •. _ • 9·!l9 __ •.• _______ ••..• _ ~~c_ep!~b]~ __ . ___ ~~ ~ _8.??9~ ___ . 
. _ ~6_6!J_ . 4:~~o-~~p_h_7!1¥':e~e_ny!e_t~~r. _ • _ • _________ .. _ J-1.9~~9 •• _ . __ ~~3_0 ___ . __ 1 ??9Q __ . ~999: _1 ~?QQ .. _ . ~~c_ep!a_bJ~ • _ . ___ ~'='~ _8.??g~ ___ . 
. -~6_7p_. _B_u}~I~~~Z_YlP_h_t~~~~~e •. ______________ • __ .• _ _JJfJ(k_9 ___ . _ -~~7_0 ___ . __ 1 ]~9Q __ . .?~~9:: }?~9Q.,. -~~c_ep!~b]~ __ . ___ ~~~ _8??9~ ___ . 
. • ~6_8p_ . ~a!9~':oJe: •• _ • _____ ••. ___ .• _ •. ___ . _ _ _ _ J-lf:J~k_9_ • _ .•• ~ _:5? __ •. __ 9-~9. __ . _ . __ ••• _ ••.. _ • ~~c.ep!~b~e: _ •. _ .• ~'='~ _8.?!9~ ___ . 
. -~7_4_:5_. ~:C:~i_?~~a_n!i~n_7_. _. _________ • ___ ••.• _ •. __ _1Jf:J~k_9_. _ . _ :: !~~. _. _. 9·!l9 _ ••. _. __ • ___ • __ . _ -~~c_ep!~bJ~. _. __ • ~'='~ _8.??9~. __ . 
. • ~7_op_ . ~:<?~'.?~~-?:~~t~¥'P~~~~~- ______ .. _ _ _ _ _ _ _ ... _IJ~(k_9_ _ _ . __ ~~9_0_ • _ . __ 19?9Q _ .. }9~9 : _1 ??QQ .. __ ~~c_ep!~bJ~ __ .. _ . ~'=' ~ _8.??9~ ___ . 
. -~7_9_0_ .. 1.:-'?~'.?~~n.ap~!h_ai~n_e __ • __ • _. ___ • __ . _ .• _ . __ _J.lf:J(k_9_. _ . _ :: !~q .... _ 9._09. _ .. __ •• __ ••••.. _ -~~c.ep!~bJ~. _ ...• ~'='~ _8?!9~ .... 
. _ ~7_9_:5_. 2:~~~9~~n_ap~!h_a)e:n_e_ •• ___ •••• _ •. __ • _ .• , . _ _IJ,(l~k_9 __ • , __ ~~7_0_ ••.• _ ~~2_0 __ •.• ~~~: .?~~ g _ .. __ ~~c_ep!~bJ~. _ . __ • ~~~ _8.??9~ ___ . 
, -~8_o_o_. ?:~~'.?!:~P_h~!19~ ____________ • _ •• __ . ___ . __ _JJ~(~9- __ . __ ~~7_0 __ .. __ 1)~99 __ . .?9~9: _:1?9QQ .. _ _.~~c_ep!~bJ~ __ .• __ ~~~ _8.??g~- •.. 
. _ ~8_2_:5_ . ~:~~'.?!:~P_h_7!1¥':e~~ny!e_t~~r- • ____________ .. _ J-l,(l~k_9 ___ . _ • ~q9_o_. _. __ ~~3_0 __ ... ~7_9_0_-_ ~3_4_0_ .. __ ~~c_ep!~bJ~ . _ .. _ . ~'='~ _8.??g~ ___ . 
. -~8_5_:5_. ~h_ty~~n_e_. _. ______ ••• __ •. ______ . _ . _ ... _IJJJ~k_9 ___ . __ ! ~ 8_0_ ... __ ~ ~7_0 __ •.• ~~1:: .?! ~ 9 _ ..• -~~c_ep!~bJ~. _ .• __ ~~~ _8.??9~ ___ . 
. • ~8_9_:5_ ..C~.i9e:~z_(~.~}~n.t~r_ag~~~ • _ • ____ • _ .•. ___ . _ .• _ J-l~(k_9 __ •.•• ~zo_o __ . • • ~~1_o ___ .• ~~~ : }?1Q _ .. _ . ~~c_ep!~b!~ __ .. __ ~~~ _8.?!9C?. __ . 
, -~9_0_:5_ .. ~i9~~z_o!~r§l~. ___ • ____ . _______ • __ • ___ , .• _1Jf:J(k_9 __ •. _. ~~7_0 ___ , __ 19?QQ. _ . .??~9:: }~:_39Q .. _ -~~c_ep!~bJ~ ... __ • ~'='~ _8.?!9C? ___ . 
. _ ~9_2_:5_ . ~i:n:~':!t~lp~!h_al~t~ ____ ••••• ______ • _ • _ _ _ _ p~(k_9_ _ _ .. _ ~ _:5?. __ .•• 9 .pp _ . _ . __ • _____ . _ . , __ ~~c_ep!~b~~ __ . ___ ~~ ~ _8.??9~ _ ••. 
. -~6_1!J_ .. 1~~-Pl<:.hJ~r?~~~~e_n~-. _____ . ___ • _______ , . __ J.l~~k_9 ___ ..• ~~3_0_. _ ..• ~~8_0 ___ . _ ~?~:: ~??9 _ ..•• ~~c_ep!~b)~ . _ .• _ • ~'='~ _8_??g~ __ .. 
. -~6.1_:5_ .. 1~~-P!~hJ~r.?~~~~e_n~-. _________ •• ______ . __ _1Jf:J(k_9 ___ . __ ~~8_0 __ .. __ ~~4_0 ___ .. ?~1:: ~?~Q ... _ -~~c_ep!~bJe: __ . ___ ~'='~ _8_?!9~. _ .. 

4620 1,4-Dichlorobenzene J.l9/k9 <57 0.00 Acceptable EPA 8270C 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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SOIL-72 Final Complete Report 
A Waters Company 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

NJ00141 
A064801 
12/21/10 

10/18/1 0 - 12/02/1 0 

Anal. Analyte Units I Reported I Assigned I Acc~p~ance I Perform~nce !Method Description 
No. Value Value L1m1ts Evaluation 

SOIL Base/Neutrals and Acids in Soil (cat# 467) (Continued) 
. _ ~9_4_5_ . ~2 ~':~i9~19~op~~~izi~n!3 __ ••• _ •• ___ • _ •• _ ••. _ . }J9~k_9_ • _ . _ :: !~q ••. __ 9·P9 ___ . _ ... __ . ____ . __ ~~c_ep!~b!~ _ .. _ • _ ~~~ _8f.!9C} __ .. 
. -~o_op_. 2~~-!Jl~?.h!~r?~~~t!oJ. ______ ••••. __ • _ .•• _ .• _ .JJ9~k_9 ___ . __ <_ !~q _ ... _ 9._09. _ ... __ .. _ ... _ ... -~~c_ep!~b!~ _ .. _. _ ~~~ _8f.!9C} __ . 

_6_0_0_5_ }2~·!J!~?.h1~r?p~~t!o_l __ • _. _. ___ . _________ ... P9~k.9 ___ .. -~~4_0 __ .. _ -~~o_o __ •. -~6_5_0--~4_9.0_ .. __ Accep!~bl~ __ . __ -~~A_8?-!9C} .. _ . 
. • ~0_7p_ .. ~i~t~ylp~!h_a!~t~ __ -.· • _ • _ •• __ • ___ .•.. __ . _ • J-19~~9. __ . _ • ~~1_0_ • _. _ • ~~o_o ___ . } ~~g ~)] ~gq .... ~~c_ep!~bl~ __ . ___ ~~~ _8f.!9C} . . _ . 
. -~1_3_G_: ~.:~·!J!f!l~~hy~~~~~~- _. __ •. __ . __ .. ____ . _ . __ }J9~k_9 ___ . __ <_ !~q _ .. __ 9·.09 __ .. _. ________ ... -~~c_ep!a_b!~ __ . ___ ~~~ _8f.!9C} .. _ . 
. -~1_3_5_ . q_i!!J~!i"!.Y!~h_t~~~~~e. _. _. _ ..• _ • ____ . ___ • _ . __ _!J_!;I~k_9 ___ . __ ~Z4_0_ . __ . _ ~~2_0 ___ . ??~g:} ~ ~gg ... -~~c_ep!~b!~ __ . _ .. ~~~ ~?-!9C} .... 
. • 6_1_7_5_ . ~2~-!J!r:i~<?e~~n.?! __ • _________ • __ • _ .. __ . __ .]JfJ~k_9 ___ . __ <_ ~~q _ ... _ 9·519 ___ .. _ . _ . _ . __ ... __ ~~c_ep!~b!~ __ . ___ ~~~ _8f.!9C}. __ . 
. -~1_8!5 .. 2~~-!J!'!it;<?t.?~u_e!l~ •. ___ .•.• _____ •• _ • _ ... _ . _IJ9!k_9 __ .. _. ~~5.0 __ •. _ . ~~5_0 __ ... 8~? ~??~g .... ~~cep!~b)e ...... ~~~ _8?!9<?. _ .. 
--~1_9.0_ . ?2 ~-!Jl!!it_r'<?~o!u_e_n~. _______ ••. _ .•• _. _ .• _ ... JlfJ~k_9 ___ .• _-:_: .:?! __ ... _ 9·.09~ . .. _ . _ . ___ ..... _ -~~c_ep!~b!~ ••.... ~~~ _8f.!9C} _ ... 
. _ ~2_051_ . ~i:n:<?~t¥1P~~h~!a_t~ ... _____ .•• _ • _____ • _ . __ .]J£l~k_9_ • _ . __ -:_: _5! __ .. __ 9·P9 _ _ _ _ ..... _ . ___ .. _ ~~c_ep!~b!e: __ . _ . _ ~~~ _8f.!9C} _ . _ . 
. _ ~0_6_5_ . ~!s_(?~~t~~~~~~Y!lP~!h~!a.t~ ____ .• _ • _ .•. ___ , •.. pp~k_g ___ . _ • ~3_3_0 __ ... _1 ?9g~ _ .. ~~9q : _:1 ?~~q . . ~~cep!~E>)e __ ... _ ~~~ _8~?9C} .. _ . 
. -~2_6;5_. _F!~~_r§l~~h~~~ ___ •• _ •• ___ • _. _____ . ___ •. _ • .fJp!k_9 ___ .. _ ~1_6_0_ ... _. ~~o_o __ •. ?~~q: )9~90. _. _ -~~c_ep!~b!~ _ .. _ . _ ~~~ _8_2?9<? .. _ . 
. • ~2:,7_0_ . Fl~~r~~~ •• ___ •• __ • _____ • _ •• ____ • __ •. __ J-l£l~k_9 ___ . _ • ~~7_0_ • _. __ ~~o_o ___ . _ ~0_89:. 7_9_7p_ .. _ -~~c_ep!a_b!~ __ . ___ ~~~ _8f.!9C} ___ . 

__ 4:_8_3;5_ .. f'!t::.X§!_?~I9~o_b_u!~dJ~I'!e:. __________________ . __ _IJ~~k_9 ___ . __ -:_: ?-~ ___ . __ 9-99 __________ . _____ ~~c_ep!~b!~ __ . ___ ~I:'~ _8f.?9C} _ . _ . 
.. ~2:,8_5 __ l-!_e_x~9~1?~C:CY91_?p~~t!lz!~e!l~ ... ______ . __ ••. _. ]Jp~k_g_. _ . __ <_ ~7_q _ .. __ 9·99 ...... _. _ .... __ ... :~~c_ep!~b!e: _ ... _ -~~~ _8f.!9C} ___ . 
.. '!,8_4_0: .. f'!~x~g~l.?~<:e~~E!_n_e __ • _____________ . _ • _ .. _ . J-1.9~~9. _ . . •. ~~8_0_ __ • _1 ??90. __ . _ ~3_9_ -- ~ ~ 1_0_0 ... __ ~~c_ep!~b!~ • _ . __ • ~~ ~ _8f.!9C} __ .. 
.. 6_3_1 ? .. !~~e_n_oJ! ·?~3=~~)P¥~e!l~ ___ • __ . ______ .. __ .. _ .]J£l~k_g_ ... __ ~ 1_8_0_ • _ .• _ ~~2_0_ ... _ ~8_2_-_ ~ q1_op_ .. __ ~~c_ep!a_b!~ __ . ___ ~I:'~ _8f.!9C} . ... 
__ 6_3_29_ .. l~o_p_h_?!~n__e_ ...... _. _. __ ........ _. _. _ .. _ )Jp~k_g ___ . __ <. _5!. .... _ g._o9 __ . __________ ... __ A~c_ep!~b!~ __ .. __ ~~~-8?-?9<? .. _ . 
. -~3_6p_. 4!~·!J!'!it"<?-.?:f!l~~hy~-h~~~~- ____ • __ • _ •••• _ . __ ]Jp~k_g ___ . __ ?9! __ .. __ ~1_4_0 ___ .• 9·P9 _- _6_7_:59 _ ... _ ~~c_ep!<:b)~. _ . ___ ~~~ _8_??9~. _ •. 
. -~3_8,?;. ?:~~~hy!n_ap~!t"!.a!e_n_e_. __ .... _. ___ ...•... _ . .]J£l~k.9_ . _ .• _ ~1_5_0_. _. _. ~~1_0 __ •.• ~~!: ~?~9 _ .. _ -~~c.ep!a_b)~. _ . __ . ~~~ _8f.!9C} .... 
. _6_4_op_. 2:~~!h.Y!P_h_6!"?1_ .. _ . ___ . _ .• __ . _____ . __ . __ )J£l~k_9 ___ . __ ~ ~ 3_0_ . _. __ 19999 _ .. _:1 9~9:) ~ ggg .. _ ~~c_ep!a_b)e_ __ . ___ ~~~ _8?-!9C}. __ . 
. • ~4_1_2_ . 3_!l<~:~~~hY!P_h!3!1?1. ___ • _ • _ • _ •• ________ •. _ . J-lp~k_9_ • _ . __ ~~o_o ___ . __ 1} ~9~ __ . ) ~?g : )?~9~ .... ~~c_ep!~b!~ __ .•.. ~~~ _8f.!9C} _ . _ . 
. -~o_o_s_ .. t-.!~P_h!~a_l~'!e. __ • ________ • _ . ______ • __ •. _. J-1£1~~9- _ •. __ ~ ~4_0 __ •.• _ ~~3_0_ ••. _ ~~~: ~~~9. ___ ~~c_ep!~b!~ _ •. ___ ~~~ _8f.!9C} __ _ 
--~4_6.0_ . 2.:-t::J~r_?~~i!i~~ _ • _. __ • ____ ...... __ ..•.•.•• Jlfl~k_9_ • _ .• _<_ !~q _ .. __ Q-P9 __ ..... ___ .. __ ... -~~c_ep!~b!~ _ .. _ •. ~~~ .8.??9<? •••. 
. -~4_6,:?_. 3:f::Ji!r.?~~i!i~~. _____ . ____ • _ .. ____ • _. _ ... _ p_g~k_9 ___ . __ <_ !~q __ . __ 9·P9 __ ....... _____ ..• -~~c_ep!~b!e. __ . _ .• ~~~ _8.?!9<? __ . _ 

6470 4-Nitroaniline 1-19/k9 < 140 0.00 Acceptable . EPA 8270C .................................................... ·-------··············· .................................... . 
. -~0_1!5 .. t-.!i~<?~~n_z~~~. __ • _ • ____ .. ______ .• _ • _ .... ~9~k_9 ___ .• _-:_: ?! _ .... _ 9·99 ______ . ______ .. _ -~~c_ep!~b!~ __ . _ . _~I:'~ _8?-?9~ _ ••. 
. -~~9p_ . ~=~~r_op~~~~~- _ ••• _. __ • _. ___ •• ___ • _ . _ . __ J1_9~k_9 ___ . _. ~~3_0 __ •. __ 19?g~ __ . }?99::) J ~9~ ... -~~c_eP!C:b~~ _ _ _ .. ~~~ _8f!9C? .. _ . 
.. ~5_0_0_ . 4:t;J~r_?p~~~~~- . __ ...... _ . . • _ .• ____ . _ • _ _IJ£1~~9. _ .. __ ~~~0- _ ..... ~~4_0 __ ... ?~g - ??~9 .... _ A~c.ept~bJ~ __ . _ . _ ~~~ _8?!9~ __ _ 
. -~5_2_:5_ .. t-.!"~lt~~s.?z!~e~~x_l~f!J~n~- •••• __ .•• __ • _ •.• _ .•. )J_9~k_9 __ .. _ :<.. !~q _ •... 9·P9 ..... _ ... __ . _. _ .. -~~c_ep!a_b!~ •. EPA8270C 

6530 N-Nitrosodimethylamine 1-19/k9 5040 11000 1880- 12100 Acceptable EPA8270C 
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®ERA SOIL-72 Final Complete Report 
A Waters Company 

Phillip Worby EPAID: 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 

ERA Customer Number: 
NJ00141 
A064801 
12/21/10 Report Issued: 

2235 Route 130 Study Dates: 10/18/1 0 • 12/02/10 
Dayton, NJ 08810 
732-329-0200 
Anal. Analyte I Units I Reported Assigned 
No. Value Value 

Acceptance I Performance 
Limits Evaluation Method Description 

SOIL Base/Neutrals and Acids in Soil (cat# 467) (Continued) 

6840 2,4,6-Trichlorophenol lJQ/kg 3330 5460 977-6590 Acceptable EPA8270C 

SOIL Organochlorine Pesticides in Soil (cat# 468) 
.• zo_2.? •. ~~r!'"!. •• ___________________ • _______ . __ }J~~~g. __ . __ ~2~-- .. _. !~~ .. ___ _4~:~:?~~- .. --~~c_ep!a_b]': ___ • -~~~-8_0~~~----

.• Z1.1SJ_. ~Y~h_a:~tf~. _ •• ___ •• _ •• ____ •• _. __ ..• _ . _. }J9~~g-. _ .• _ ?1~ __ ... _ 9?~ _. ____ 1_0_1_--~5_5_ .... -~~c_ep!a_b]t:;. _ .• __ ~~~-8SJ?~~- _ •. 

.• Z1_1_:>_ -~~!<:-~!:'1~. ___ ..... ________ ••• __ •• ___ . __ }J~~k_g ___ .•• )~? . ..... ??9 __ .... 3~:1.:~~~ .... -~~c_ep!<:b)t:; _ •. __ -~~~-8,0~~~- _ •. 

. • Z1_0_:>_. ?.7!t~--~f-:!~ __ •• ____________ • _. ______ • __ }J~~k_g ___ . __ ??~ __ ... _ ~~9 ___ . __ 97:0_: ~!~ ... _ -~~c_ep!a_b]': __ . _. _ ~~~ _8,0~~~- __ . 

. • Z1_2SJ_ . 9~!:!11]~-_B_H_~(~~n_d~~; )_ •• _______________ , __ _IJ~~k_g_ • _ .• _ 999 __ .... ~?~ __ . : __ 1_2_4_-_ ~6_4_ ... __ ~~c_ep!<:b!': __ .•• _ ~~ ~ _8_0? ~ ~ • .•. 

. • Z2_4_o_. ~!~h_a:9~1.?!C!.<:n_e ___ •• _________ • _______ .• _ .fl~~~g- __ . __ ~?-~ __ .. __ ?~·.? ___ . _ f.~:Z:! ~ ~ _ .. __ ~~c_ep!a_b!': __ .• __ ~~~ _8_0~~~ ___ . 

7245 gamma-Chlordane J.Jg/kg 135 209 80.0-263 Acceptable EPA 8081A 
• ,_ .. - - .... ' .... ":' - ...... - .......... ,.. '* .................................... - - ...... - ........... - .. • .... - ............. - ................. - "' ............. ' ..................... - ..... - ...... - - - - - - ........ . 

. _Z3_5_5_ . ~!~·:q_J:?'? _. ________ • ___ ••• _______ ...... .fl_g~~g- _ ... _ ?~? __ .. __ ~~~ __ .. _._1_3_o_ --~o_o __ .. _ _.~c:_c_ep!<:bJ': • _ . __ • ~~~ _8_0?)~ ___ . 

. • Z3_6,0_. ~!~·:q_J:?~ _______ •• __________________ . __ }J~~k_g ___ . __ ??~. __ .. _ ~??. _., __ 1_1_4_-_~4:_7 __ .. _ -~c:_c_ep!a_b!t:; __ . ___ ~~~ _8,0?~~- __ . 

. • Z3_6_:>_. ~~~·:q~'!:. _________ . ________________ . __ }J~~kJJ ___ .•• ~ ~! __ .. __ ~~~ _ ... __ 4~?_: ?~~ _ .. _ -~~c_ep!a_b]t:; _ •. ___ ~~~ _8,0~~~ ___ . 

J4_7_0 ___ q_i~l9~i~ __________ • ___ • _. ________ •••. __ .fl~~k_g_ ••.• _ ?9~ __ .. __ ~?~ __ .. __ 1_1_0_-_~1_1 __ •. _ -~c:_c_ep!<:b!t:; __ . ___ ~~~-8-0~J~ .. _ . 
. _Z5_4,0_. !=_n_dXi!:J ___ • _. _. __ •• ____ • __ • ________ •. __ }J~~k_g ___ . __ ~Q-~ ___ . __ ~~-~. __ . __ 2~:q_: !~~ _ ... -~~c_ep!a_b~': __ . ___ ~~~ _8,0~~~ ___ . 

. • Z5_3_o_. ~n_d!i!:J_a]~~h.Y9~. _ ••••• ____ • __ ••• ____ •.•• .J.l9~~g- _ •.•• ~?·? ...... 9~~. _ ... _3SJ:~: ~~~ .... _ ~~c_eP!<:b~': _ _ • _ -~~~ _8_0?~~- _ •. 

. _Z5_3_5 __ ~n_d!i~ _k~!~n_e ______ • _____ •• ____ • _ •• __ . __ .fl~~k_g ___ . _. ~9~. _ .. __ ~~~. __ . __ 8~J.: ~~Z __ . __ ~c:_c_ep!a_b]': __ . ___ ~~~ _8_0~~~ •• _ . 

:J.5_1_o_ --~n_d_?~~l!a_f"!.l _____________ • ___________ .•• ..fl~~k_g ___ ·--~~·? .... __ ??9 ... __ 3):~:?~~- .. _ -~~c_ep!a_b]':. _. __ -~~~-8p~~~- __ 
.• Z5_1_:>_. ~n_d_?~~~!~n_11 ••• _ •• __ ••• _ ••••. _ • _____ .•• }J~~k_g __ •. _. ~~-? _ . _ .. _ ?~? _ .... _4.0:~: ?~~ __ . _ -~~c_ep!~b1': __ . ___ ~~~ _8P?~~ ___ . 
. _7_5_2p_ .. ~n_d_??~l!c:_n_ ~L!,I~a!~ _. __ • _____ . __ • ____ ••. __ J-l9~k_g ___ .• _ )~1. _ .. __ ~9~ __ .. __ 9?:C!.: ~q~ _ .. _ -~~c_ep!c:.bJ~ __ . ___ ~'='~ _8,0~~~- __ . 

.. ~6_8_5_ . f-iep~~~h_!c:r ___ • ____ • ______________ . __ .. _ .fl9~k_g_ . _ . __ ??~ _ ... _ . ~~? ___ .. _97 :~: ~~~ ... __ ~~c_ep!a_b]': • _ . __ • ~~~ _8,0?~~ ___ . 

. _7_6_9,0_ .. f-:!e.P!~~h_!~r_ep_o_:<~d_e __ • ___ • _____ • __ •• ___ . __ }lg~k_g ___ .• _ ?9~ __ .. __ ~] ~ __ .. __ 1_0_4_-_ ~9_6_ ... __ ~c:_c_eP!<:b!t:; • _ .• _ • ~'='~ _8,0~~~- __ . 

7810 Methoxychlor J.Jg/kg 199 403 45.4-621 Acceptable EPA 8081A 

Acceptable EPA 8081A 

Acceptable EPA 8081A 
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SOIL-72 Final Complete Report 
A Waters Cqmpany 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
12/21/10 

2235 Route 130 Study Dates: 10/18/10 -12/02/10 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte I Units I Reported 'Assigned I Acc~p~ance I Perform~nce !Method Description 
No. Value Value L1m1ts Evaluation 

SOIL Chlorinated Acid Herbicides in Soil {cat# 626) 
__ ~~0_5_ . ('~_c!fl_u_?_!f_7~ _________ ••.• ___ • _ •• ____ ••.. _ _1.19~k_9_ ••.•• _ ••• _____ 9-~9 _ ••..•. ___ ...•... ~?~ ~~l??~e:_d; _ . _ . ___ .. ____ • _ •. 

. _ ~5_3_0 _ . _8_e_n!C!.z_o!1. _ ••• __________ •••••• _ ... __ .• _ .fJ§l~k_9_ _ _ .• ____ • _ •.• _ ~?~ __ .. __ 1 :~6- ~ ~~~ . _ . _ ~?~ ~~e~~e:_d_ •. _ . ____ •. _ •• ___ . 

. -~5_4_0_. ~h_l~r_?!!J_b_e!l. _ •••• _ .. _____ ... ___ . ____ . __ J-19~k_9 ___ .•. ______ . __ ~-~9 __ ....... ___ . _. _ ~()t ~~e?~e:d_ .. _. ___ .... __ ... . 

. -~5_4_?_. ~~~-P. _ .. _ ... __ . _ ... _. _ .. __ .. _ .. _ .. _. _ .J-19~~9. _ •.•. ?9~. _ •. __ ??~ ____ . ~~-~ .-.1~}9 •.. _ .. ~~c_eP!8:b)~ _. • .• ~~~ _8_1?}~ •• _ . 

. -~5_69 •. ~~~·!J_B .••••• _____ • _ •• _ ..•.• _ •. __ .•...• J-1§1~~9 •••.•• ??~. __ . __ ~~g __ .. _ 9·99 _-_1?:9 ..• -~~c_ep!f!.b~~. _ . __ . ~~~ _8_1?~~- _ •. 

. • ~5_5_0_. ,E?,a_c!~8:1 ~~a_c!d. (!:?.~t:~t _. ___ . __ .. _. __ . _ ... _ J-l§l{k_9_. _ .• ___ ••• _ ... 9·.09 •...• _ •••• _. _ ... _ ~()~ ~~I??J!e:d~ ..•• _. _ .• __ • _. __ . 

. • ~5_5,?_ . ,E?,a)~I?.O.n_ • ___ ••••• " _ •• __ •• ___ •• _ ••• _ .•• _IJ§l~k_9 ___ .. _-: ?~3- _ . • . 9:.09 _ ... ___ . _ . _ _ _ _ _ . _ ~~c_eP!8:bJ~ ..... _ ~~~ _8_1 ?}~ .. __ 
, _8_5_9? .. [~i~C!_~~~ _. _ ••••• _ ...••• _ •• __ •. _. __ •. __ J.l§l~k_9_ ••.•• ?9~. _ ..... ?9~ _ ... _ .39:~: ~~3. _ .... -~cc_eP!8:bJ~ __ ..• _ ~~~B_1~}~. _ 
. -~6_0_0_. ~~~·Pl~hJ~r9~~~~oJ~ ~~i9. _ •. __ •.. __ . _ ..•. __ .P9~k_9_. _ .• _. _. __ •.•• :'~~ •••.•. o~~<!.: ?~~ .. _ t;J()t_ ~~I??J!e:d ...•• _ •• _ •• __ ••... 
. -~6_0,?_. E?,i~~I()I]J!~~ ••• ______ •••••••• ___ • _. _ .... J-l§l~k_9 __ •.•• <; _1! ••. __ _ ) ~~ _ .•.. _0:~<!.: !~~ _ ... -~~c_eP!8:b!~ _ •. _ .. ~~~ _8_1?~~- _. _ 
_ -~6.2_0~. qi~?~ep_. ___ ..•. __ • _. _. __ ..... __ . _. _ ..• J.l~~k_9_. _ .•. ~~-? .. _ .. _ ?~? __ ... ~:q~-_ ~~8- _ ... Acc_eP!8:b.le __ . ___ ~~~-8.1_?J~ ... 

. -~7_7,?_. -~~~~- ______ •••••• _. _____ •••••••••. _. _1.19~k9_ _ •.• ~ _1!99 ..... 9·.09. _ ... _. _ .. _ .... _. -~c:c_ep!~b!e:. _ .... ~~~ _8_1?:J~ •.•. 

_ _7_7_8p_ .~<?~~- __ ....... __ ............ _ ....... J-l§l~k_9 __ • --~-1!99 . ... _ 9·.09 .... __ .•.•• _ ..... -~c:c_eP!8:bJ~ _ •... -~~~-8_1?~~-- •. 
. -~5_0_0_ ~-=-~~r_op~~~?l •••••• _____ •••.••.•• __ • _ .•• J-l~~k_9_ •.. _ •• ~ _ ..... _ ~?~. _ .. __ 1?:~ -. ~q~ _ ... t-:1~ ~Y:;'I_u~~?~ .. _ •• ~~~-8_1?~~- __ . 
. • ~6_0_5 _ . P_e_n!~c_hl~r9~~E!.I'!.OJ ••• __ •••••••• _ • _ • ___ . _ • Jl§l~k_9_ _ _ .. _:::_ ~ 1_.~ _ ... _ ) ~ ~ .... __ 0:0.0. -. ?~~ _ .... ~c:c_eP!8:b)~ . _ . _ . _ ~~ ~ _8_1 ?! ~ __ .. 
. _ ~6_4_?_ . PJ~I()~a~ __ •• _____ •••.• __ . _ ••• _ •••••. __ }J§l~k_g_ _ _ .•• ~ _1! _ .. ___ • ~ ~ ~ __ .. __ 0:0.0.: ~ ~~ _ .. _ . ~~c_eP!8:b!~ . _ .. __ ~~ ~ _8_1 ?! ~ _ . _ . 
. -~6_5,? •. ~!~·~:~ .. __ ... _. __ ...... _. _. __ ... _ .. _. _IJ§l~k_9_ •.. _. ??? . _ .... ??? ... _. _3~:~: ~~~ ...• -~~c_ep!c:_b)e:_. _ .••• ~~~ _8_1?~~- .. . 

8650 2,4,5-TP (Silvex) 1-19/k9 182 242 24.2-357 Acceptable EPA 8151A 

SOIL PCBs in Soil {cat# 624) 
.• ~8_8p_ . ~r()~l9~! q~ ~ _ . _ ...... __ . _ .... _ . _ . _ ... _ . !:1.9!~9 .. _ .. :.-9?~ . _. _ . 9·99 . . _ ......... __ .... ~c:c_ep!8:b)~ ...•• __ Ef:J\ ~q~~ ... . 
. _!!_8_8_?_. (':;()~19~ !~~1-. _ •• __ •• _ •••• _ .. ___ • ____ . __ !1:9!~9. __ .. _<_·9?~ _____ 9·99 ...... _... _ ..... :~~c_ep!~b!~. _ .... _E_Pj\ ~~~~ _ .•. 

. _!!_8_9p_. :"!_r?~l9~ !~~2- ••• _ ... _................ __ !1:9!~9 .•..• :'.·9?~ .. _ .. g._o9 _ ... ___ .... ___ ... _.~~c_ep!c:_b}~ ...... _E_P_"\ ~~~~ .... 

. • ~8_9_?_ . :"!_r?~l9~! ~~~ _ •••• _ ... _ • __ ........ ___ . _ . !:1.9!~9. _ .. _ _?.?! __ .. _ . ~ ?·? _ .... ?:O_o_-_1_7_.~ __ . _ . ~~c_ep!a_b)~ ...... _E_~"\ ~~~~ • _ .. 

. -~9_o_o_ (':;?~~~~ g~8-. _______ • _ •• _ •• _. __ •.. _ ... _ !:1.9!~9. __ .. _<_-9?~ _ .. __ ~-99. _ ..... _ .. _ . _ ... __ ~~c_ep!C!_b!e:. ... _ .. _E_P_"\ ~~~~ •.• _ 

.. ~9_0_?_ .f\!()~1~~ 1~~~ ... ___ ....... _ .. _. _ ....... _ !1:9!~9 ..... :'.·9?~ . ... _ 9·99 ..... _ ... _ ......... -~~c_e.P!8:bJ~ •....• _E_P_"\ ~~~~ ... . 
8910 Aroclor 1260· m9/k9 < .029 0.00 Acceptable EPA 8082 

EPA 90718 
Not Reported 

SOIL Gasoline Range Organics (GRO) in Soil {cat# 630) 

. -~3_7:'5 •. ,B_e_n~~~~ !n_ S'~~ ........ ___ .. __ . ____ .. __ ~.9!~9 .. _ ...•.• __ •.. _ 4.:! __ ... 9:o_o_ --~·?! . __ ~()~ R~e<?rte:_d_ .... _ ... _ .. ___ .. . 

. -~7_6?_. -~t~~~~~l)_~e_n_7 _i~ ~-~<?. " " .. "" ...... " ....... !:1.9!~9 .. - .••••• ".- .•• n! ... '. ?:1_3_ -_1_5_.1 ... - ~?~ ~~I?~J!ed_ .. - ..•.•.... - - .. . 
_ -~1_4_0_. T_o!~e_n_e_i~ -~~<? .. __ . ____ .. _ .... __ .. _ ... _ !1:9!~9. _ _ _ _. ___ ... __ ~~-!. _ ". _ 9:0_0_--~ 1_.~ ... _ ~()~ ~~l??~e:_d_ •. _. __ ... __ • __ . _. 

5260 Xylenes, total in GRO 38.6 9.58 - 52.2 Not Reported 

174-932 Acceptable EPA 80158 
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Phillip Worby 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 

WatR™Pollution Study 

Open Date: 01/18/10 

Close Date: 03/04/1 0 

Report Issued Date: 03/23/10 

Final Repor~ 
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March 23, 2010 

Phillip Worby 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 

Enclosed is your final report for ERA's WP-180 WatR™ Pollution Proficiency Testing (PT) study. Your 
final report includes an evaluation of all results submitted by your laboratory to ERA. 

Data Evaluation Protocols: All analytes in ERA's WP-}80 WatR™Pollution Proficiency Testing study 
have been evaluated using the following tiered approach. If the analyte is listed in the most current 
National Environmental Laboratory Accreditation Conference (NELAC) PT Field of Testing tables, the 
evaluation was completed by comparing the reported result to the acceptance limits generated using the 
criteria contained in the NELAC FoPT tables. If the analyte is not included in the NELAC FoPT tables, 
the reported result has been evaluated using the procedures outlined in ERA's Standard Operating 
Procedure for the Generation of Performance Acceptance Limits (SOP 0260). 

Corrective Action Help: As part of your accreditation(s), you may be required to identify the root cause of 
any "Not Acceptable" results, implement the necessary corrective actions, and then satisfy your PT 
requirements by participating in a Supplemental (QuiK™ Response) or future ERA PT study. ERA's 
technical staff is available to help your laboratory resolve any technical issues that may be impairing your 
PT performance and possibly affecting your routine data quality. Our laboratory and technical staff have 
well over three hundred years of collective experience in performing the full range of environmental 
analyses. As part of our technical support, ERA offers QC samples that can be helpful in helping you 
work through your technical issues. 

Thank you for your participation in ERA's WP-180 WatR™Pollution Proficiency Testing study. If you 
have any questions, please contact myself, or Curtis Wood, Director of Regulatory Affairs and Business 
Development, at 1-800-372-0122. 

Sincerely, 

Shawn Kassner 
Proficiency Testing Manager 

attachments 
smk 

6000 West 54th Ave., Arvada, CO 80002 

Jay R. McBurney 
Quality Program Manager 

800-372-0122 fax (303) 421-0159 www.eraqc.com 
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Report Recipient · Contact/Phone Number Reporting Type 

DoD EDQW Fred S McLean /843-764-7266 All Analytes 

Minnesota Susan Wyatt /651-201-5323 All Analytes 

New Jersey Rachel Ellis /609-777-1749 All Analytes 

North Carolina (WP) Patrick Donnelly /919-733-3908 x207 All Analytes 

Ohio-VAP Darlene Stanley /614-644-3748 All Analytes 

South Carolina Carol Smith I 803-896-0992 All Analytes 

West Virginia (DEP) Daniel T. Arnold /304-926-0499 x1341 All Analytes 

Enovis Tim Abston /313-872-6151 All Analytes 
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WP-180 Definitions & Study Discussion 
Study Dates: 01/18/10-03/04/10 

WP Study Definitions 

The Reported Value is the value that the laboratory reported 
to ERA. 

The ERA Assigned Values are compliant with the most 
·current USEPNNELAC FoPT tables. A parameter not added 
to the standard is given an Assigned Value of "0" per the 
guidelines contained in the USEPA's Criteria Document and 
NELAC standards. 

The Acceptance Limits are established per the criteria 
contained in the most current USEPNNELAC FoPT tables, or 
ERA's SOP for the Generation of Performance Acceptance 
Limits™ as applicable. 

The Performance Evaluation: 

Acceptable = Reported Value falls within the 
Acceptance Limits. 

Not Acceptable = Reported Value falls outside the 
Acceptance Limits. 

No Evaluation = Reported Value cannot be evaluated. 

Not Reported = No Value reported. 

The Method Description is the method the laboratory reported 
to ERA. 

Report Issued: 03/23/10 

WP Study Discussion 

ERA's WP-180 WatRTM Pollution Proficiency Testing study has 
been reviewed by ERA senior management and certified 
compliant with the requirements of the US EPA's National 
Standards for Water Proficiency Testing Studies Criteria 
Document (December 1998), and the criteria contained in the 
most current NELAC FoPT tables. 

ERA's WP-180 WatRTMPollution study standards were 
examined for any anomalies. A full review of all homogeneity, 
stability and accuracy verification data was completed. All 
analytical verification data for all analytes met the acceptance 
criteria contained in the USEPA's National Criteria Document 
for Water Proficiency Testing Studies, December 1998, and 
the criteria contained in the most current NELAC FoPT tables. 

The data submitted by participating laboratories was also 
examined for study anomalies. There were ·no anomalies 
observed during the statistical review of the data. 

ERA's WP-180 WatR™Pollution study reports shall not be 
reproduced except in their entirety and not without the 
permission of the participating laboratories. The report must 
not be used by the participating laboratories to claim product 
endorsement by any agency of the U. S. government. 

The data contained herein are confidential and intended for 
your use only. 

If you have any questions or concerns regarding your 
assessment in ERA's WatR™Pollution Proficiency Testing 
program, please contact Shawn Kassner, Proficiency Testing 
Manager, or Curtis Wood, Director of Regulatory Affairs and 
Business Development, at 1-800-372-0122. 
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Study: WP-180 

ERA Customer Number: A064801 

Laboratory Name: Accutest Mid Atlantic 

Page 1 of27 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Minerals (cat# 581) 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
03/23/10 Report Issued: 

Study Dates: 01/18/10 - 03/04/10 

Reported Assigned Acceptance I Performance 
Value Value Limits Evaluation Method Description 

. -~0_2!_. ~~a.li!l~t~ §!~ _c_a_~q~ __ . ________________ . __ -~ql~- .. .•• ~~·? ...... ~~-~- __ . _ ~~--5.--~3_.! •..• -~~~ep!a,b]~ .. .. __ -~~~~~o_s ___ •. 

. -~0_2~-. ~hJ~r!c!_e _________ • __ •• ____ ••••• ___ • _ •• -~ql~-. _ .. _ ?~·?. _ .... ?~-~-. _. _ ?9·_6_-_~~-~ •..• -~~c_ep!a,bJ~ __ .••• ~!'!\. ~~0_.~ •••. 

. _o_o_29 • . ~o_n9~9t!vJty _a_t .??:S:. _ .. _ •• _ • _ ..••. ____ . -~~~~sj~~. . .• ~ ~ 2 _ •... _ ~~~ .... __ 3_6;'5_ --~5_1 ___ . _ . ~~c_ep!a_b!~ __ ... __ s_~~~1_0_B ___ .. 

. _ ~0_2~_ . ~Jl!~_r~d_e ___ •• __________ • _ • _ • __ • _ • _ • _ . __ -~ql~. _ •. __ ! .j_? __ .... 2 .j_? ___ . _ ) :1_6_-_ ~-?? ... __ ~~c_ep!a_b}~ • _ .••. ~!"!\. ~~0_.~ __ •. 

. -~0~_6_ .J:o_t~~Sll!.~. ____ • ___ •• __ . ____ • _. _____ .•• -~ql~-. _ . __ 2~-~- ... __ !~-~- _ .. _ )~~5---~~~ _ ... -~~~ep!a_b}~. _ .•• _ ~!'!'.~~0:? .... 

. _ ~0_2_5_. ::>_o_d!t:~ _. ____ • _ ••• ______ • __ •• ______ . _. -~q~~-. _ ... n~ ___ . _. ?! -~. _ .. _ ?~ ~o_-_ ~~-~. _. _. ~~c_e.P!a.bJ~ • _ _ •• ~!'!'. ~qo_.? _ •• _ 

.• ~0_3_0_ . ::>.uJf§!!e •• __ •• ____ •• _____ • ___ • _ ••••••.• _ -~ql~. _ . . • _ ! ~-~ ___ .. _! ~-? •••.• ) ?:2_-_ ~3_.~ _ •. _ • ~~c_ep!a,bJ~ _ •.••• ~!'!\ ~~~ .. ~ _ ... 

. -~0.2_1_. :r.o!a,l.~i~~.OJ':e.d_ ~~~~d_s_a,t _1~9:S: ____ • _. _ •.•. _. -~ql~. __ . __ ??? ___ . __ ?-?? ___ . _ .~0_3_-_~4_1 __ •. _ -~~c_ep!a,b}~ __ .•• __ s_~~~~o-~ __ .. 
1950 Total Solids at 105oc mg/L 269 283 243 • 319 Acceptable SM2540B 

WP Minerals (cat# 581) 

. -~0_2_8 __ ~hJ~r!d_e_ ••••• ____ •• _ ••• __ • _. __ • ___ .. __ -~ql~- __ . __ ?~·? ...... ?~-~- __ . _ ?9·_6_-_~~-~. _ .• -~~c_ep!a,b}~. _ .• ___ E?._~ ~~~~ ___ . 

. _ ~0_2_0_. ~o_n_d~9~':ity_a_t .??:S: _. _____ •••• _. __ •• _ _ -~~~~sj~~ • .• _ ~ J 2 ___ ... ~9~ .. _ .. -~6_5_-_ '!~1 ...... ~~~ep!a_b]~ ••.• __ ~~~ _9_0;'59~. __ . 

. _ qo_2_9 _ . ~Jl!~r~d_e ____ . _____ • ______ •••• __ • _ _ _ _ . ___ ~ql~. • • . __ ! .j_? ___ .• _ ! .j? • • _ . _ ) : 1_6_-_ ~-?? • _ . __ ~~c_ep!a_b]~ __ . ____ E_P_~ ~~~~ __ • _ 

. -~0_2_6_. _P_o}~~s!l!.~ ••• __ •••••• _ ••••• _. __ • _ •• _ .• _ -~ql~. _ •..• 2~·? •••.•• 2~-~- ••. _ !?:5_-_~2_.~ _ •.• -~~c.ep!a_bJ~ _ •.••• ~!'!'. ~~o_.~ •• _ . 

. -~0.2_5_. ~o_d!l!.~ ••••.• __ .•• __ •. __ • __ •• _ ....... _ -~ql~- .. . _. ?~·? •• _ .•• ?!·~- __ .• ?~·-o.-.~2_.~ _ •. _ -~~c_ep!a_b}~ __ .. _. ~!"!'. ~~0_.~ __ .. 

. _ qo_3_0_ . ::>_u]f§l!e __ •• ___ • _ • _ • _ • _ •• _ ••••• __ • _ ••. __ -~ql~ _ . _ .• . 1 ~-~ ___ . _ .1 ~-? __ ... _1 ?~2_-_ ~3.-~ __ . _ . ~~c_ep!a,bJ~ _ •. _ • __ E_P_~ ~g~~ _ ... 
0021 Total Dissolved Solids at 180°C mg/L 272 203-341 Not Reported 

• '* .......... ' .. - .. - - ................... "' .............................. - - - - - ' .... - .. ~ .. ... ... ... • .......... - ................... - ... ,.. - .. - '" .......... ,.. ...... "" ... - ......... ,., ........... - .. - .... - .... - .... ., w 

1950 Total Solids at 105°C mg/L 269 283 243-319 Acceptable SM2540G 

WP Minerals (cat# 581) 
. -~0_27_. ~~a_li!l~t~ §!~ _c_a_~q~ ____ .. _ .... ________ . __ -~~~~- __ . ______ . _. __ ?~-~ _. _. _ ~~~5_-_ ~~ .. ! _ .. _ ~~~ ~~e~~~d- _ . _ • ________ • ___ . 

. _0_0_2!3_. ~h]~r!d_e_ ~ ... ______ • ______ • _. __ .. _ ..... -~~~~- • _ .. _ ?~-~ _. _. __ ?~-~ ___ . _ ?9·_6_-_ ~5:~ __ .. -~~c_ep!a_bJ~ __ --~~1~qqq1: S:.~~~- . 

. _ ~o_2_o _. ~~n9~9~':i~y_a_t _2?:S:. ___ • _____ .. ___ • ___ . -~~~~s!9~ _ .... _____ . __ ~9~ __ .. __ 3_6_5_-_ '!~1- _ •. _ ~?~ ~~e~"!~d- •.• ___ • _ • ____ • _ •. 

. _qo_2~-. ~ll!~r~d_e_ •• ___ • __ •.. ___ • _____ •• ___ . _ ... -~ql~- __ . ___ •• __ •.•• 2 .j? ___ .• _1 :1_6_-_ ~-?? _ •. _ ~?~ '3~1?<?"!~d- •.• _ • __ • _. __ •••.. 

. _ qo_2_? __ P_o~~~sJt:~ •• _ • _ • ___ ••• _ • _ . ____ • _ • _ ••. _ . -~ql~. . . . _ .1 ~-9 _ .... . 1 ~-~ __ .. _ ) ?~5_-_ ~2_.~ _ .. _ • ~~c:_ep!a,b]~ • _ . _ •• ~'='~ _6_o) 9~. _ .. 

.. ~0.2_5_. ::>_o_d!l!_~ _______ • ______ •• __ ••• _. _. ___ .• _ -~~~~- __ ... ?~·9. _ .. _. ?!·~-. _. _ ?~·_o_-_~~-~ ... _ -~~c_ep!a_b]~. _ .... ~~~-6_0_19~ •••. 

. • ~o_3_o_. :s.uJf?!e .... __ • _ ••••. _ •• ______ .• __ ..... _ .~QI~. __ .•.•• ____ . _ .1 ~-?. _ ... )?-.2_-_ ~3_.~ ... _ ~?~ '3~e~"!~d- •. _ •.• _ . ___ •••• _ . 
0021 Total Dissolved Solids at 180oc mg/L 272 203-341 Not Reported .................. ,.., ............................................ _~·- .. ---~- .. ~ ............................................................................ ,., ...................................................... _ ........ . 
1950 Total Solids at 105°C mg/L 283 243- 319 Not Reported 

WP Minerals (cat# 581) 

0028 Chloride . --~Q'~- ..... -- ..... -.?~-~-- •. - ?~·.?.-.~5--~- -· -~?~~~l?<?"!~d •. - ....... ---.--. 
. _ ~0_2_0_ . -~~n_d~9t]'!,ity _a_t .??:S: _ • _ .•• _ . _ ... _ • _ _ _ _ _ y~~~sj~~. • _ •• _ .••. _ • ~9~ _ ... _ . ~6_5_ •• ~5_1_ •..• ~?~ 13~1?<?"!~d- •.•• _ . ______ • _ • _ . 

. -~0_2~-. FJ!;!<!_r~d_e_. __ •••••• ___ • _. ____ • __ • _. _ •.•• _ll]QI~- __ . ___ • ____ . __ ! -~?. __ . _ ~ ~1_6_-_ ~-?? .... ~?~ '3~1?~r:!e_c!_ _ .••• _. _. ___ ..•.. 

. _ ~0_2;'5_ . ~o_d!l!_~. _ ••• __ . ____ . _ .. __ .. __ . _ . _ • _ ... -~QI~. _ _ . _.? ~-! __ .. _ . ?! -~ __ •.• ?1 ~0_-_ ~~-~ •..•• ~~c_ep!a_b}~ __ .•.• ~_P-~ ?~~q • _ .. 

. -~o_3_o_. ~u]f§l!e ____ ••• __ ••• _. ___ • _ •.. ____ . __ .• __ n;QI~- _ •. _. ____ ••. _. !~·?. __ . _ ~?~2_-_~3_.~ .... ~?~ ~~e~~e_d __ . __ • ____ . _____ .. 
0021 Total Dissolved Solids at 180oc mg/L 272 203-341 Not Reported ........................................................................ -.......... ·---- ---- ...................................................................................................................... . 
1950 Total Solids at 105°C mg/L 283 243-319 Not Reported 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Hardness (cat# 580) 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
03/23/10 

Study Dates: 01/18/10 • 03/04/10 . 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation Method Description 

. _ ~0_7'f_ .. f'!.o_n:~i!t~~ap!~ 13~~i9~~ f~~~)- ____ . _ .. _ . __ ... . f!!~l~ _ . _ ..• ?~-9 __ . __ ~g.p ___ . _ ?!?·_2_ --~9_.! _ . _ :~~c_ep!<:b]~ _ ..• __ -~~~~4_op ____ _ 

, _ ~0_2_:3 __ ~a]~i~T. ____ ••••• __ • _____ . _ . _______ . __ .f!!~l~ ___ .. __ ~~-? ___ . __ ~? -~ ___ . _ ?~~2_-_ ~2:_-~ •..• _ .-:.~c_ep!<:bJ~ __ . ___ ~~~·\_ ~~0:? __ . , 
, -~0_2~- --~~g_n_e3l~u."2. _______ • _. ___ .. __ . _. ____ . __ .f!!91~- __ . _. ~~·?. _ .... !~-~- __ .. ~~-_1_-_~7:6 _ .. _ .-:.~c_eP!C:b!~ __ . ___ ~!"!".~~0_.?. __ . 

. _1_5_5.0 •• ~a_l~i~T.I-:!C!r9~~~~ ~~ ~~~~-3- ____ • __ • __ •.. __ .f!!G'~- __ . __ ~~-~ ___ . __ ~~-_:1- __ .. _8?:8_-:.! Q~ _ .. _ . .-:.~c_ep!C:b)~ __ .. __ ~!"!". ~QO:? ___ _ 
0022 Total Hardness as CaC03 mg/L 153 156 137- 178 Acceptable EPA 200.7 

WP Hardness (cat# 580) 
. -~O_?'f __ f'!_o_n:~i!t~~a_b!~ 13~~i9~~ f~~~)_ _____ ... _____ . __ .f!!~~~- •... _______ .. __ ~Q-9 ___ . _ ??·'f:. ~9:! _ .. _ f\J?! 13~e~t!e_d __ . ______________ • 

, -~0.2_3_ --~a_l~i~'!l •• __ • _______ . _ •• _. __ ••..• _ ........ f!!9'~- _ •.•• ~?·9 .... __ ~?·~- _ .. 3~._2_-_~2_.~ ... _ . .-:.~c.ep!a_b_l~ __ .,. ~Pf-_~~0:~ ___ . 
. • qp_2_4_ . ~~Q_n_e3l~u.l12 _____ • ___ • ___________ •• __ . _ • • f!!~l~ _ _ _ . __ ~ ~-? ___ . _ . ! ~-~ ___ . _ _:1 ~--1_ -_1_7_.f? __ . __ .-:.~~ep!a_b_l~ __ .. __ ~!"f.. ~qo_.~ ___ _ 

. _ ~5_5_o_ .. ~a_l~i~T.I-:!~r9~~~~ ~~ ~~~P,3 _____ . _. _____ . ___ f!!9'~- __ . _____ • ____ ~~-) ___ . __ 8?:8_ ~ !~~ __ . _ f\J?~ 13~e~t!e.d__ _. ___ • _. __ • _____ . 

0022 Total Hardness as CaC03 mg/L 160 156 137- 178 Acceptable SM2340C 

WP Hardness (cat# 580) 

. _Q0_2_:'3_ -~aJ~i~T. __ •• _________ • _. __ •.•.• ___ ..... • f!!~l!-•• _ . __ ~~-_:1- _ •. __ ~?·~- _ .. _ 99-_2_--~~-~ _ .: _ -~~~ep!a_bJ~. _. ___ ~~~:6.0_:19~ .... 

. -~0_2~- --~~Q.n_e3l~u."2 _. __ ••• _ •• _______________ . _ • • f!!QI~-. _ .. _ !~·?. __ . __ !~-~- __ ,. _:1~~1_-_1_7_.~ _ .. _ . .-:.~c_ep!C:b!~ __ . _. _ ~~~-6_0_19~. __ . 

_8?:8: 1 Q6_ _ .. _ f\J?! Reported __ . ___ . _____ . __ . _ . 1550 Calcium Hardness as CaC03 
,,.,_..,.,~ ................................ ~ ....... ~.,.~ .. --- .. ~-· .. . _f!!gl~-- - .. -- - -- . . . -~~-}. - . 

0022 Total Hardness as CaC03 mg/L 156 137- 178 Not Reported 

WP Hardness (cat# 580) 
. _ Q0_7f._ . . f'!.~n:~i!t~~a_b!~ 13~~i~~~ f~~~)_ _______ . ____ . ___ f!!QI~ ___ .. ___ .. ___ . __ ~g.p ___ . _ ??-_2_-_ ~9_. ~ .•.. ~?~ 13~1?~f!e_d_ •.••••• _ • _ • ____ •. 

. _ ~0_2_3 .. ~a]~i~T _ • _ • __ • ______ . ____ . _ . ___ ... _ . ___ f!!QI~ _ _ _ . __ ~~:~ __ .. __ ~? -9 __ .. _ ~~·?-:. ~2_.~ _ .. __ .-:.~c_ep!a_b]~ _ •.• ___ E_P ~ f?~~~ __ •. 

. • ~0_2~- . ~~9_rl_;e3l~u~ • _______ ..• ______ • ___ . _ • _ . ___ f!!91~ __ . . __ ~ ~-? _ . _ .. _ 1 ~-9 ___ .. ~ ~-.1 _-_1_7_.f? __ .. _ ~~c_eP!C:b_l~ __ . _ • _ -~p~ f?Q~Q ___ . 

. _ ~5_5_!) __ ~a)~i~T.I-:!~r9~~~~ ~~ ~~~-~3- __ • _________ . _ • _ f!!QI~ _ _ _ _ • _____ ... _ . ~~-_:1. _ .. _ .8?:8_:! g~ _ ... f\Jc;>~ 13~1?C?f!~d- •.•• ____ • _ • _ • __ •. 
0022 . Total Hardness as CaC03 mg(L 156 137-178 Not Reported 

Acceptable SM4500H+ B 

Acceptable SM2540F 

Acceptable EPA 16Q.4 

Acceptable SM2540G 

WP Simple Nutrients (cat# 584) 

. -~8_2_0 ___ t-!_it_r~t~.-t:.~~t~t~_a_s_f:J _____ ... _ .. ____ . _ ... _ --~~/L ___ . __ ?O·! __ ..... ?!-~. _ ... ~?-.S-.2.5_-~ ... _.~c_ceptab!e _ EPA353.2 

. _ ~0_3_2_ .. f'!.it_r~t~ _c:s_t;J _________ • _· ___ . _ •• __ . ___ . __ .f!!~l~. . • __ ?g·! _ ... _ . ?! -~ _ . _ . n_1_-.2.6:~ . ... _ ~~~eP!<:b_l~ __ . ___ ~!"f.. ~5_3:? __ •. 

0033 · ortho-Phosphate as P mg/L 2.96 2.98 2.43- 3.55 Acceptable SM4500P E 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Co~porate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

WP Demand (cat# 578) 

WP-180 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
03/23/10 

Study Dates: 01/18/10-03/04/10 

Acceptance Performance Method Description 
Limits Evaluation 

5.37- 10.5 EPA351.2 

1.09-1.74 Acceptable EPA 365.3 

1.77-2.45 Acceptable SM4500N02- B 

. _ ~0_3_6_ • ~~~. _ • __ ••• ___ • _ • __ •• _____ • _ •• _ ••.•. }l]QI!:-. _ •. _ • J 1 g •...•. J ?? .•... _9?~0.:! ~ ~ • _ .... ~~c_ep!a_b)': ••.• _ •. s.~~~~o_c_ • _ • _ 
0037 roc mg/L 42.0 48.2 40.2 - 55.6 Acceptable SM5310B 

WP Demand (cat# 578) 
. _ ~o_3_8_ . ~~12 __ .. _____ •.. _____ . ___ . ________ . ___ n;(;l'!:-___ . __ . _ . _ . _. __ ?~·?. __ . __ 3~:~:!! ~ • _ .• ~~~ ~~eC?J!~d. _ . ___ • _______ •• _ . 

. _o_1_o? •• ~~~'? ... _________________________ .. ___ n;~'!:-. __ . ___ . __ • _. __ ~~·~ ___ . _ ??: 1_:! q~ __ . _~I?~ ~~e~~~d- •.••.•• _________ . 

. -~o_3_6_ .. C.~'?._ ..... __ .... __ ....... ________ . __ _ n;gt!:-_ .• . ___ ••• _ •.• _ J?? ___ .. _9?:~: !~! _ .. _ ~~?~ ~~e<?~~d- •. _. _________ •• _. 

0037 roc mg/L 42.0 48.2 40.2- 55.6 Acceptable EPA 9060 

EPA 1664A 

Not Reported 

WP Trace Metals (cat# 586) 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

· WP Trace Metals (cat#·586) 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
03/23/10 

Study Dates: 01/18/10.03/04/10 

Reported Assigned Acceptance 
Value . Value Limits 

Performance 
Evaluatidn Method Description 

. -~o_o_8 __ .lr_o!'. _ .•• ______ . ___ • __ • __ .. _. _ . _. __ .. _ -~gl~ ___ . _ ~4:6_0 __ ... _ ~4:00_ .•. _ ~2,4_0_-_ ~5_80_ ... ~~c_epta_bl~ _" ...• ~!"~. ~~o_.~ __ .. 

. -~0_1_? __ L~~~ _____ • _______ ..• _ .. ___ • ____ .• _ .• _ ygj~ .•• .•. ?1~ __ .... ?~? _ ... _ -~1_7_-_4:1_5_... _,~~c.ep!a_b_l~. _ .• __ ~!"!-\. ~~0_.~. _. _ 

. _ ~0_1p_. -~~l"!.g_a!l~~<: . .... _. ________ • _ . __ . __ . _ . _. -~gj~ • ... __ ~?~ __ .... ~?g ___ . __ 4:2_1_ -- ~2_2_ .... -~~c_ep!a_bJ~ _· _ ... _ ~!"!\.:~~0_.~ •. _ . 

. _ ~0_7 ~- .. ~~~~~~e_n_u~ _ •••• _ , • _____ • __ .•.... __ . _ . -~gj~ • . _ . __ ~~-~ _ ... __ ~~-? __ .. __ 6~;8_ ~ ! ~~ _ .. _ . ~cc_ep!a_b!~ _ •. _ . _ E!"~. ~~0.~ ___ _ 

. -~0_1_1_ .. t-!i~~e] _____ .. ______ • ____ • __________ . __ -~gj~ ___ . _. ~~8_0 __ .. __ !~8_0_. _. _1_4_2~_-- ~7_6_0_ ... -~~c_ep!a_b!~ __ . __ . ~!"~. ~~0_.~. _ .. 

. _ ~0_1~ •. _s_e]':n_i~f!l •• _ •••••••• _ • _ • _ • _ . __ • _ . __ •. __ -~gj~. • . . . _ !2.4:0_ •... _! ~o_o ___ . _! 0_3_0_-_! ~o_o_ .. _ . ~~c_ep!a_bJ~ _ .. ___ ~!"~. ~~o.:~ ___ _ 

. -~0.1_7_. ?Jiy~~ ... _ .. __ . _. ______ .. _. ___ . ___ ... _ -~gj~. _ •.. _ .?1? .. _ ... ?9~ .... __ 1_7_9_-_2,4_0_. _. _ -~~c_ep!a_b)~. _ . ___ ~!"~. ~~oA __ .. 

. -~0_7_5_. ~t~o_n!i~'!l. __ • _ ...•.• __ .. _ .••. __ .•. _ .. _ . -~~~~ •. _ ... ~~-~. __ . __ ~~-~ .. _ .• ??-_8_-_-z'\.-~ ... _ . ~~c_ep!a_b!~ . ... __ ~!"~. ~~0_.~ ___ _ 

. -~~1~-. !_h~!li.!ll!l. _______ • _. _ •• __ .• __________ ..• -~g_l~. _ •. _ . ?9~ __ .. _ 5?9 . .... 4_2_6_-_€!_3_5 __ ... ~~cep!a_b!~. _ ... _~!"A. 2,00_.8 .... 

. -~0_1~. _y_a_n~9~u~. ____ .. _. _ ••••• __ • __ •. ___ .... _ -~gl~. _ .. _ "?!? ____ . _6?1 ..... _5_8;2_-_7_4_3 __ ... -~~c_ep!a_b)~ _ •.•.• ~!"~.2.~0_.~ •••. 
0015. Zinc 1-19/L 310 331 283-384 Acceptable EPA 200.8 
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All analytes·are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0000987



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Trace Metals (cat# 586) 
0001 Aluminum 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
03/23/10 

Study Dates: 01/18/1 0 - 03/04/10 

Reported Assigned Acceptan·ce 
Value Value Limits 

Performance 
Evaluation . 

Method Description 

.• ~0_1_6 __ :'\n~i!l!,o_ny ______ •••••.• _____ • _. ______ . _. -~9!~. __ ... ~~~-- .. --~~~ _ ..... ~1_9_--~5_2 __ .. _ -~~c:ep!~bJ~. _ ----~~~-6_0)9~ .... 

.• o.o_o~ •. :'\r~~~_i~ •••••• ____ •.. _. __ ••••.•..•...•. -~gj~--- ..• ??~ .... _ .??~ ..... _2_2_6_--~2_1_ .... -~~c.ep!a_bJ~-- .•. -~~~-6_0_19~. _ .. 

. _1_0_1_!5_. 8_ari~~ _. __ • _. _____ • _ .• _____ • _ ••• __ ..•• ~!:!'~. __ . __ ~~~ .... _. ~~~ __ ... _2:?_4_--~5_6_ •..• -~~c_ep!~bJ~ __ .• _. ~~~-6_0)9~ .... 

. • ~0_0_3- . !3.e.~l~~'!l. - - • • • • • • • • . . • • • . . • • • . . . . . . . .•. ~gj~. • . . .. ) n ...... ) ?g. -... _1_0_1_ -_ ~ ~6- ...•. ~~c:ep!~bJ~ ••.• - -~~ ~ _6_0_19~- - - . 

. _ ~0_2_5_. )3_o!<?':! _. _ •.. _ .. _________ ••• _ ••. _. __ ... -~gj~ _ .•. __ !~9_0_ ••.•• t~o_o __ •. _ ~~o_o_-_ ~8_6_0_ ... -~~c_ep!~bJ~ .•. __ • ~~~-6_0)9~ __ •. 

. • C!_O_Oj_. c:_~d-~i~IJI •• ___ ••••••. _. _____ •••.•• _ .... -~gj~ ___ .. _ ?~1. __ . __ ?~~ .. _ .. _4_7_2_ --~2_8 __ .. _. ~~c_ep!~bJ~ •..•.. ~~~ _6_0)9~ . •.. 

. _ C!_O_o~ •. C:.h.!?'!l!u_rl] _ ..... __ •••.•..• __ .. ___ .... _ . _ ~!:!'~. __ ... ~?? . ... _ . ~~ ~ ..... :zo_9_ -. ~1_9_ ..... ~~c_ep!~b!~ .•.••• ~~~ _6_0_19~ •••. 

. _C!_0_0_5_. c:_~b_a!t __ ••....•••••.•.•.•. __ • _ •• _ •.. __ -~~~~. __ .•• 7!g _. _. __ !11 ..... -~5j_-_~3_4 __ .. _ -~~c:ep!~bJ~ •.... -~~~-6_0)9~ ..•. 

. _C!_0_0_7_. c:_opp~~. ___ •. _ ...• ____ . _ ••.•.••• _. _ . _. -~gj~ _. _ .. _ !9~ •••. __ ??1. __ . __ 6_8_8_·-~4_0 __ ..• -~~c:ep!a_bJ~ __ . ___ ~~~-6_0)9~ ••.. 

. _C!_0_0_8_ .. l~o.n_ •.••• ___ ••••••• _ .• __ •.•.•. _ •. _ .... ~!:!/~ ___ . __ !4_3_0 ___ . __ !4_0_0_. _ .• ~2_4_D_-_ !5_8_0_ ..• -~~~ep!<!_b}~. _ ..•• ~~~-6_0)9~ •.•. 
__ C!_0_1f .. ~~~9 •• _. ____ • __ ••..•.•• _ ........... _. -~gj~ •• _ ... ??? . _ .. _. ~?? ..... -~1_7_-_ 4_ 1_5 __ •. __ ~~c_ep!<!_b)~ __ .•.. ~~~ _6_0)9~ __ •. 
.. ~0_1_0_. ~~r:g_a_!l~~~. __ • ____ • __ ... ___ . _. __ .... __ -~gj~. _ .. __ ~~? __ •... ~?g __ .. __ 4_2_1_-_ ~2_2 __ .. _ -~~c_eP!C!.bJ~. _ . ___ ~~~-6_0_19~ __ •. 

. -~0_7j_. ~~~¥~~e_n_u~ _. _ •• _ •• ___ •• _ ••• _ ..• _ _ _ _. -~gj~ __ ... _ ~~-~ __ .. _. ~~·? ..... _6¥:8.: !~~ _ ... -~~c.ep!~bJ~. _ .••. ~~~-6_0_19~ ••.. 

. _ C!_0_1_1_ . !'!.i~~eJ __ •• _____ ••••• _ • ___ ••••••• ___ .• _ -~gj~ ___ ..• ! ~3_0 ___ .•• ! ~8_0_ ••.• ! 4_2_0_-_ !7_6_0_ •.•• ~~c.ep!<!_b)~ . _ .••• ~~~ _6_0_19~ •.•. 

--~0_1_3_ -~eJ~n}~'!l ••• __ •• _. ___ • _. _. __ • _ .... __ . __ -~~/~ _ ••.•• ~2_3_0_ ..... !~O_O_. _ .. ~~3.0_-_ ~~o_o_ .. _ -~~c_ep!~bJ~. _. __ • ~~~-6_0_19~ •••. 
__ C!_0_1_7_ .?JI~~~. _ ... ______ ........ ___ . _ ........ -~~~~ ... ... ?9g ...... ?9~ __ .. --~7_9_-_2_4_0 __ .. _ -~~c_ep!~b]~ .... _ -~~~-6_0)9~ .. .. 
. -~0_7!3_. ~t~o_n!i~T- •• ___ •••• ____ •• _ ••••• _. ___ .. _ .~:!~.'~ ___ .. _ ~~-~ ___ .. _ ~~·¥. _ .. _ ??~8---~4_-~ _ ... -~~c_ep!<!_b]~ __ . ___ ~~~-6_0)9~. _ •. 

0018 Thallium IJg/L 500 529 426-635 Acceptable EPA 60108 ................ , ........................................ ~ ..................... ~ ................ ~ ...... , ..................................... ~ ............................. ~ ......................................... . 
.. C!_0_1~- • y_a_n~9~u~ ______ .. __ •• _ • ______ .. _ •. _ . _ . -~gj~ ___ .. _ ~~~ __ .. __ ~?1. _ .. __ ~8_2_-_ ~ 4_3 __ .... ~~c_ep!~b]~ __ . ___ ~~~ _6_0_19~ __ .. 

0015 Zinc IJg/L 342 331 283-384 Acceptable EPA 60108 

~ 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0000988



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329~0200 

Anal. Analyte 
No. 

WP Trace Metals (cat# 586) 

0015 Zinc 

WP-180 Fi·nal Complete Report 

Units 

j.Jg/L 

g 

EPAID: NJ00141 
ERA Customer Number: A064801 

03/23/10 Report Issued: 
Study Dates: 

I Reported Assigned 
Value Value 

300 331 

Page 7 of27 

01/18/10-03/04/10 

Acceptance I Performance 
Limits Evaluation 

Method Description 

. A~c_ep!ab!e: __ EPA6020 
~--~----~~~-

• _ ~~~ep!~bJe: ~ _ EPA6020 
• _. "' M "' ~ a .. '" "' ,. ,. ~ ~ ., • 

283-364 Acceptable EPA6020 

6.53- 14.4 Acceptable EPA 7470A 

6.53- 14.4 Acceptable EPA 245.1 

258-378 Acceptable EPA 7196A 

258-378 Acceptable SM3500Cr D 

258-378 Acceptable EPA 7199 

1940-2990 

220-288 

• _ ~~~ep!~b!e; _ •. ___ ~_P ~- ~qo_. ~ ___ _ 

1940-2990 

220-288 

Acceptable EPA 200.7 

Acceptable 

EPA 200.8 

EPA 200.8 

· All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
ACC~fott!D 
\.._,UCGitt"1~t 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

WP-180 Final Complete Report 

EPA ID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
03/23/10 

Study Dates: 01/18/10-03/04/10 

Performance Method Description 
Evaluation 

EPA 60108 

Acceptable EPA 60108 

1940-2990 EPA6020 

220-288 Acceptable EPA6020 

15.0-35.0 Acceptable SM2120B 

5.91 -8.09 Acceptable EPA 180.1 

0.594-1.24 Acceptable EPA 335.4 

0.110-0.316 Acceptable EPA420.4 

143-239 Acceptable EPA200.7 

143-239 Acceptable EPA B010B 

143-239 Acceptable SM4500Si D 

Acceptable SM4500S2- F 

Acceptable SM5540C 

Acceptable SM2310B 

Acceptable EPA 300.0 

Acceptable EPA 9056 

Acceptable SM4500CI F 
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Ail anaiytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Study: WP-180· 

ERA Customer Number: A064801 

Laboratory Name: Accutest Mid Atlantic 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 
Anal. Analyte 
No. 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
03/23/10 Report Issued: 

Study Dates: 01/18/10-03/04/10 

Reported Assigned Acceptance Performance Method Description 
Value Value Limits Evaluation 

WP WasteWatR™ Coliform MicrobE™ (cat# 576) 
2500 :r.o!~l _<~pJi!'!.r~_s _(~_F) _______ • ____ •• ___ • _ CFU/100ml 695 1070 414-2750 .•• ~~c_ep!~bJ~ • _ SM9222B 

....................... ................... . .. .. .. ... -- ..... ............................ 0 ... - ... "' ..... - ............ "" .. M 

2530 ~-e9~~ <?<;i~f<;~n:!~ (~~)- __________________ CFU/100ml 240 60"4 129-2820 . __ ~~c_ep!~bJ~ __ SM9222D m FC 
........................ ' ..... -- .... -- .................. ........................... . .. -... -...... -- .. -...... ~ 

2525 ~ .. ~~~~ (_!v!F;_)_----- •••• -- --- -- •• - - - - - - . CFU/100ml 932 399-2180 . . ~?~ ~~~~~~d- -( M - .. W ...... - .... .................. ................. ' ........................ . -.... - - ... -- .. -......... 
2500 T_o!~l-~oJif'!.r~_s_(~-~f'.!)_. ________ • ___ •• __ MPN/100ml 1300 421-4040 . -~?~ ~~~<;~~C!. -...................... .................. ..................... . .. ,.. ........ "' ... -.... ... "'- ....... - ................... 
2530 ~-e9~~ <?<;l~f<;~n:!~ (~~~~ ____ • ________ • ___ MPN/100ml 1010 160-6370 . _ ~?~ 13~e~~~d- _ ...................... ................... .................. . ........................... . ................................. 
2525 E.coli (MPN) MPN/100ml 1370 601-3110 Not Reported 
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Ali analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Study: WP-180 

ERA Customer Number: A064801 

· Laboratory Name: Accutest Mid Atlantic 

Page 1:1 of27 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
03/23/10 Report Issued: 

Study Dates: 01/18/10-03/04/10 

Reported Assigned Acceptance I Performance 
Value Value Limits Evaluation Method Description 

. _"!_6_5_5_ .. 1~~-P!C:.hJ~r9p~op~!:J~ ___________________ . _ • -~!!'~ ___ . ________ . __ ?~·.? .. _ .. ~ ~?. --~3_. ~ _ •. _ ~9~ 13~e~~~d- _ .... ___ . _ . _____ . 
4680 cis-1 ,3-Dichioropropylene J.lQ/L 39.4 27.6 - 51.2 Not Reported 
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Ail analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) (Continued) 

5260 Xylenes, total 

WP-180 Final Complete Report 

Units 

IJg/L 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
03/23/10 

Study Dates: 01/18/10.03/04/10 

Reported Assigned Acceptance 
Value Value Limits 

148 158 90.6-212 
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Performance 
Evaluation 

Acceptable 

Method Description 

EPA602 

· All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
IAC1:R!Otft 

1-AU C4<U' 1»:5<411 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
03/23/10 Report Issued: 

Study Dates: 

Reported ~Assigned 
Value Value 

01/18/1 0 - 03/04/1 0 

Acceptance 
Limits 

Perform~nce !Method Description 
Evaluation 

. _'!_3_1!5. _(l~c!l!~n_e_ •••••• _ ••. _ •••.•••.•••.••••.•• J!9}~ ............... 9·.09 •. _ ... _ .•..• _ .... ~9~ ~~~<?~~d. .... _ ..•.... ~ ..•. 

. _'!_3_2p_. f>~.C!l!~n]t!i~e- _. _ •••• _____ .••••••• _ •.••..• _1-!Q.i~ ... ...... ___ . __ 9·.09 . ......... ____ ... ~9~ ~~~<?~<:d._ . _ .... ___ ...... . 

. _4_3_2!5 •. (\C[~I~i!l •.•••• _ •.•...• _ .•.••.......•... . ~9}~ __ • , _ ...••••.•• 9·99 ••..•••••.••. _ ..• ~?~ ~~~<?~~d- _ ..•.. _ .• _ ....•.. 

. _ '!_3_4_0 _ . J~_c-~19~i!r~~ •• ___ •• ___ . ______ . _ •. _ . _ . . ••• ~Q/~. . . . ...... _ .. _ • 9 ·99 . ................ ~?~~~~<?~~d. _ .••••••••.•.• _ •. 

. • q_o_6_5_ . -~e_nf~~t;: __ •••••••••• ___ . _ ..• _______ . __ -~9}~ _ • . . . _ ~~-~ _ ....• ~9-}. _ •. _ ?~~6-~-~1_.~ _ ..•• ~sc_ep!~bJ~ __ . __ . ~~~ _8_0?~ ~ • •• _ 

. _ q_o_6p_. -~r?~.?~~c~~o!<?f!l~~h~!J~ __________ • __ • ___ .• _ .1-!!l:'~ ___ . ___ • __ • _. __ ~! .) .... _ ?~--9_-_ ~~--~ ... _ ~9~ 13~1?<?t!~d- _ ..•..• ____ •.• _ .. 

. _ q_o_6_2_ . _B!?~.?!o!~- ________ . _ • ______________ . __ . ~9}~. _ _ . __ ..•• __ . __ ~~-~ _ . _. _ ?~~o. --~~--~ __ . _ ~9~ 13~1?<?t!~d- _ . _____ .•• ____ • _ . 

. • '!_9_5p •.. B!?~.?!".e.t~~n.e_ • ________ • _ • ___ . ____ • . . • __ ~9/~ _ _ _ . __ • _ . ___ . _ • ?~-~. _ ... J 1·.5_ -- '!_6_.! _ .. _ ~?~ ~~I?C?~~d- ..•• __________ •.. 

. _'!_4_1p_. ~:~~~~!~?~~ !~~!.<l.----.- ..... -- .. --- .. -. -~Q.I~--- . -.-- ... -.-- ~~-P---.- _:1~~2.-.z~-~- ... ~9~ 13~1?<?t!~d- ..• - .• --.-- ..• - .. 

. -~o_o_o __ tt;:~-~-u!YJ ~~~~~l_e:~~r_(~_:r_B_l~). __ • _____ • __ . __ -~9}~ ___ ..• ?~·9. _ .. __ ?~·P. _ .. _ _:1~-_1_-_~~-9 ___ .~sc_ep!~b]<: _ •.••• ~~~-8.0?~~-. __ 

. -~4_5_0_. _q_a!9<?~ ~~s!:I!!J9~ •. _ •. __ • __ • _____ .. ____ .. _ -~Q_I~ ••• . ___ ••• __ . __ 9·.09 •.. __ .•. _ ....... ~?~ 13~1?<?~~d- _ .. ____ . _____ • _ .. 

. _q_o_5_8 ___ q_a!9<?~ !e_t~a.9~~o!i~~. _____ • _. _____ . _ •...•• • ~Q.I~ __ ..• __ . ___ ... _ ~?-?. __ . _ ~?-_9_-_~2:9 ... _ ~?~ ~~l?<?~~d- _ .•.•••••••..•••. 

. _q_o_6~- __ q_hJ<?r.?~~~:;:~n_e_ ••••• _. ____ . ___ • __ •• __ .•. -~9}~ ___ . __ ~~}-. _. __ ~?·? .... _ ??~8_-_'!_6_.~ ...•. ~sc_ep!~bJC: __ . _ •• ~~~-8_0,?_:1~- ••. 

. • q_o_6_1_ . ~h!C?r9~~b!C?f!l?~7!h_a_n!l. ______ . _ ... _ •• __ ...• ~9!~. _ . . ... _ ....... ~9-9 __ •.• _5~:~:! ~~ _ ..• ~?~ ~~~C?~~d ••. __ .••. __ •.. _ .. . 

. • '!.~8_5_. ~h_l<?r.?~!h_a_!l~. _ .• _ ••. ___ ••••....• _ •. _ .•• -~9!~ .. _ . _ ..... _ .... 9·.09 ................. ~?~ 13~1?<?t!~d- ................ . 

. • '!_5_o_o_ . ?::-<?~l.?!~e_t~~~~~~~~~~h-er ____ ••• _ • _ . ____ • _ . _ . _ ~9}~. . . . . ____ .... _ . 9·.09 _ . _. _____ .•. __ .. _ ~?~ 13~1?<?~~d- _ . ___ . _ •••• _ • _ • _ . 

. _q_o_5_:'5_. ~hJ<?r.?!o!~. _____ • _ •. _________ . ____ . _ . _. J:!Q./~ _. _ .• __ • _ •• _. __ ?Q·!. __ .. _:1~-_2_-_~7_.? _ .. _ ~?~ 13~1?<?t!~d- _. _. _ .... __ . ____ . 

. _'!_9_6_0_. ~hJ~r9~e~~~n_e_ ••• ______ • _____ . ___ • __ ..• -~Q_I~. __ .• ____ .. _. _. 9·.09 •••. ____ ••• ___ ..• ~?~ 13~1?<?~<:d __ . __ ••• __ • _____ •. 

. _'!,5_7_0_ .. 1~~-~!~r?~.?:~-g~I.?~O.P!?~~r:e_ (_q_~<::~> . ..• _ . _ . __ -~9!~ ... ..... __ ... _. 9-9~ •.... __ .... _ ..... t:-1?~ ~~l?<?"!~d. _ .. ___ . _ •.. _ ..•.. 

. _ '!_5_8_:'5 ___ 1 ~~-~!~r9~.?~!h_a_n~ _(~~_B). __________ . __ • .. •• ~9}~. .. .. __ ...... __ 9·.09 __ .. ____ ......... ~9~ 13~~<?t!~d- _ . ___ . _____ .. ___ . 
4595 Dibromomethane J19/L 0.00 Not Reported 

,_.,.,...., ... ,.,.,_ __ .......... ,. ___ ..,,. ________ ~~- .... ,., .... .,..., ,_ • .,,._ .... .,. .. ,,..., ........... ..,, .......... ,.,.., .. ; .............. ..,..,.,.,,,..,..,,. .... ., ..... .,,. .. , .... ~,...,..,., .. _,..,_,.,.w 

. _q_o_9~- .. 1~~-~!c_hJo_r?9~~z:e.n!l. _. _____ . _. ________ . __ -~9}~ _ .•. __ ~~-~- ...• _ ?~·9 ..... ~?-.9--.~9_.~ ..... ~sc_ep!~bJ~ __ .. _. ~~~-8_0~~~- ... 

. _ q_o_9_6_ .. 1!~-~!c_hJo_r9~~~z:e.n!l. ______ . __ • ___ ••• __ ... -~9!~ .. _ . __ ?~-) __ ... _ ??·~- __ . _ _:1~._0_-_ ~5_.~ _ .. __ ~sc_ep!~bJ<: __ . _ . _ ~~~ _8_0?~ ~ __ .. 

. _ q_o_9_5_ . _1"~-~!c_h]o_r?9~~z:e_n:_ •• _ • _ • ______ • ____ ..•• _ ~9!~. _ .. _ . ~ ~-_:1 ___ . __ ~~69. __ . _ ?~9_7_-_ ~ ~-~ _ . • _ ~sc_ep!~bJC: _ •. _ . _ ~~~ _8_0?~ ~ ___ _ 

. _'!_6_2_5_. P._i~~~9~o9!fi.!-'SJ~O.Il]~t~~~~ ~~r~?~ _1?). ___ . ___ .. _ -~9!~ __ ... _______ . __ 9:.09_ ... __________ .. _ ~?~ 13~1?<?~~d- .. _____ . __ •. ____ . 

. -~6_3_o_ .. 1! ~-PJc.hJo.~?~~h~!l~ __ • ____ • ________ • ___ . _. -~9!~ ___ . ___ . _. __ . __ ~~·? .. _ .. ??~o_-_'!_<!_-~ _ .. _ t:-1?~ 13~1?<?~t:.d. _. _. ___ • ___ . ____ . 

. _q_o_5~- .. 1!~-~!c_hJo_r.?~~h_?!l~ ____ ••• __ • _. __ .. ___ ..• _ .~Q.I~ _ ..... _ .. ___ . __ ?~·?. __ .. ]?·?:.~~-? _ .. _ ~?~ ~~~<?~~d- _. _. ________ . ___ . 

. _ '!_6_4_0_ .. 1! ~-~!c_h]o_rs>~~hy~e_n~ ________ • _________ ... _ -~9!~ _ _ _ . _____ . __ . _ . 9-P~. _ ... __ .. __ . _ . _. _ ~?~ ~~l?<?~~d- ... ___ ••••.•• ___ . 

. _'!_6_4_:'5_. ~!s:!·?:J:?ig~I.?~D_e_t~~~t;:~<: __ • _ ••• _____ •. __ . _. _1:!9!~ __ •.. ______ •. __ 9·.09. _ •. _. _. ___ • __ .. _ ~?! 13~1?<?~<:d __ .. _. ___ • _ ..• _. _ . 

. -~7_op __ ~~a!1_?:1!~-_!)Jc_~l<?r_?~~hy~e.n!l. _. __ •• _ .. _ . __ •. __ Y9/~ ___ , • _ •• ___ .... 9·.09 _ .•.•• __ ........ _ ~?~ 13~1?~~t:.d. •. _ •.••.•.•.• _. _ . 
, _'!_6_5!5 ___ 1~~-~!c_h]o_r9p~op~!1~ _. _. ____ •• _. ___ .• __ ...• J-!.9/~. __ .•• __ • __ .. _. ?~·?. _ .. _ _:1?-_7_-_~3_.! _ .. _ ~?~ 13~1?~~<:d __ .•.•. ________ ••. 

4680 cis-1 ,3-Dichloropropylene 119/L 39.4 27.6- 51.2 Not Reported 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0000996



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) (Continued) 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
03/23/10 

Study Dates: 01/18/10.03/04/10 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation 

Method Description 

. ~'!_6_8,!3_. ~r_a!":;:1 ... ~·PJ~~~r9p~opy~e_n!l. _ •. __________ . __ _1.:!~1~ ___ . _______ .. __ ~~-P ___ . _ ~~--5:_ ~5_.! _ .. _ t:'J?! '3~P~~~d- _ . _____ • ___ .. _ •. _ 

. _ ~0_6_?_ . ~t~~~~~~z;_e_n~ .. ____________ • ___ • _ _ _ __ _ _ _ _1:!9!~. _ • . _ • ~~-~ _ _ _ _ • ~~-~ ___ . __ 6~:9_ -- 1 ~q _ .... ~~c_ep!<:b1~ __ . __ • ~~-:-. _8!J?~ ~ _ . _ . 

. _ '!.8.3p_ •. l-!~x~9~1?~~b_u!~~i~~~ ___ • ________ .... _ •.•.. ~9!~. __ . __ . __ . __ . __ ~-!J~ .. _ . __ .. _ _ _ _ _ _. _ N?~ f3~p~~e:d __ . ______________ . 

. _'~8_6!J .. ~:J:I~~~n_o_n!l _____ • ______ • ____________ . __ -~9!~ ___ . _______ .. __ ~-!19. _ .. ____ . _____ .. _ t:'J?~ 13~P~~e:d _____ . ___ .. _. _. __ _ 

. -~o_6_:3_ .. r..:!~t~~~~~~ 9~'9!i9~ _. ____________ • _____ . __ .~9!~ ___ . _______ .. __ ?~·P ___ .. _:i~~o--. ~5_-~ __ . _ ~?~13~P~~e:d __ . _______ .. _____ . 

. ;~_9_9_!5_. 4_:-~~~hy!-?:P_e!"!~n_o_!l~ _(ty1JI?J52 _ _ _ _ _ _ _ _ _ _ _ _ _ _ -~9}~ ___ . ________ . __ ~~-~ _ _. _. _ ~ ~ ._3_-_ 5_2_.! • _ .. ~?~ 13~1?~~~d- _ . _ • __ . __ • ______ _ 

. _ ~o_o_5 __ !'!_ap_h!~a]t;:f!.': _________________ • _ _ _ _ _ _ . _ . _ ~9!~ __ _ .. _______ .. _ ~ ·P9 _ . _ . _________ .... ~?~ 13~1?~~e:d _________________ . 

. _5_1_09_. ~-t~r!l~~. ___ • __ .. ________ . _. _. _ .. _ ...... ~9/~ __ •. __ . _ ...... _ ?Q·~- .... ~?-_5_-_~8_.? _ .... t:'J?~ '3~P~~~d- _ . ____ .• _____ . __ . 

. -~1_0_5_. _1; !·_:1~2.:-T~t~c:c_h!o!?~t~?~~. _________ •• ___ . __ -~~~~ __ •.. __ •• _. _ .. • 1~·P .. _. _ ?~-.4:_5_9_.! _ ... t::J?~ '3~1?~~e:d __ .• __ . __________ . 

. _5_1_1_o_. _1; !·?~2: Yt;:t:~c_h!~.r?~t~?~~ _______________ . __ -~9!~ ___ . _______ .. __ ~~-~ _ . _. _ ?~·_9_-_ ~7_.~ _ ... t::J?~ '3~1?~~e:d __ .. ________ . ____ _ 
0059 Tetrachloroethylene J.l9/L 36.7 19.9- 48.2 Not Reported 

, • .,.,.,.,.,, ... ___ .. .,.,..., .. .,..,..,..,._~ .. ':"'"""----~- .. ~~~-~,.,.,._.,..,.~ ... -•~- .. ~--~~·-•w••••'"''"M_,.., ... ____ ,~v,.•-•--•---•-·•--"'-""""'""""""" 

D 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
4CCR~TI'O 
~llnt®t n.tt•lH 

R2-0000997



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) 

4680 cis-1 ,3-Dichloropropylene 

WP-180 Final Complete Report 

Units 

IJQ/L 

EPA ID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
03/23/10 

Study Dates: 01/18/10 • 03/04/10 

I Reported I Assigned Acceptance 
Value Value Limits 

38.6 39.4 27.6-51.2 
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Performance 
Evaluation 

Acceptable 

Method Description 

EPA624 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0000998



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) (Continued) 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
03/23/10 

Study Dates: 01/18/10 "03/04/10 

Reported Assigned Acceptance 
Value · Value Limits 

Performance 
Evaluation Method Description I 

. ~ '!_6_8_!5_ . !~a!1:;:12~·PJ~h)<?r9p~opy~e_n_!3 _ • ___ • ________ .•• -~9}~. _ _ . __ ~! -~ ___ .. _ ~?-~ . . _. _ ~9~5--. ~5_. ~ _ ..• _ ~~~ep!8:_b]~ _ .. ____ ~~~ _6_2~. _ • _ . 

. _q_o_6_6_ .. ~~~~~~~~~e_n!J __ • _____________________ . __ -~9!~ __ •. __ ~?·9. __ .. _ ~~·?. _ ... _6?:9_: ~~0 _ .. _ -~~c_ep!<:bJ~ __ . ____ ~~~ _6_2~:. __ . 

. _4;_8_3_5_ .. f-!e_x_?9~1?~<:b_u!~~i~~~ ___________ . _ . ___ : ... J-!9_/~ ___ .• _ ~ ?·_o __ .. __ g.~o .. _ . _________ .. ~ ~cc_ep!a_b)~ __ . _ .. ~~~-6_24_. _ .. 

. _"!_8_6_D __ ~:':'~~8;_n_o_n!l. __ .. _. __ • __ •• ________ •• _ _. J!QI~ ___ . __ -: ?~0- __ • _ 9·.09. _ .. __________ ... :~~c.ep!8:_b]~. _ .•• _ • ~~~ _6_2~ .. __ . 

. _ q_o_6~- .. ~~~~¥~~~~ _?~l?!i9~ ___ ••• ___ • __________ . __ -~9!~ _ _ _ . __ ?~-~ _ ... ~ _ ?~-~. _ .. _ } ?~O_-_ ~~-~ __ . __ ~~c_ep!~bJ~ __ . ___ . ~~~ _6_2~ ____ . 

. _'!_9_9_5_ . ~=~~!hy!-?:P.e!l!<:n_o_n!l_(~)~i:5l .• _______ . __ . __ -~9}~. __ . __ ~?·? _ ... __ ~~-~ ___ .. n_3_-_ ~2: 1 _ .. _ -~~c_ep!8:_b)~ __ ... _. ~~~ _6_2~. _ _ . 

. _ ~0_0_!5 •. ~ap_h!~~~l"!~ _ • __ •• __ • ___ • _ •••• ___ • _ • • ___ ~9}~ _ _ _ . __ -: ?~0- _ ... _ 9·.09 _ ... __ . _ • _____ .. __ ~~c_e.P!<:b]~ •.. _ . __ ~~ ~ _6_2~-- • _ . 

, -~1_09. __ S_t~r~~~ .•••.• _ ....... _ ...... ___ .• _ _ _ . -~QI~ ..• .. _f)~-~ ..... _ f59·~-- _., _ 3?._5_-_~~-? ... _ -~~cep!S;.b)~ __ .. ___ ~~~ _6_2~- __ .. 
. _1?_1_0_5 __ .1! ~·J ~2: T~l~8;_c_hl~.r?~l~~~~. _. __ • ___ . _____ . __ -~QI~ _ •.. __ ~~-) ___ . _ • ~~-~. __ . _ ?~·_4_-_ ~9_.! _ .. __ ~~c_ep!~b)~ __ . ____ ~~~ _6_2~ _. __ . 
. _ ~1_1_0_. _1, ~·?~2: y~t~8;_c_h!<:r?~l~~~~ __ ••• __________ . __ -~QI~ ___ . _. ~~-~ ___ . __ f5~·? ___ . _ ?~·_9_-_ Z7:~ _ .... ~~~ep!8:_b)~ __ .• ___ ~~~ _6_2~ __ • _ . 
. -~0_5~- _ !_e!r~9~1?~C:e}~~~~~~ _. _____ • __ ... _ . _ . __ . __ y9}~ ___ . __ ~~-9 __ .. __ 3~·!. ___ !9._9_-_~8_.~ ... __ A~ceptab_l~ __ ... _. ~~~ _6_2~- _ _ . 
. _o_o_6?_ .!.oJl!.e!l.!'l ..... _____ •• _ •• ___ • _____ .•• _. __ .~!I'~- __ . __ ~!·?. _ .. __ ~~-~-- .. _ ?~·_1_-_~6_.~ _ ..• -~~c_ep!a_b)~. _. ___ -~~~6_2~- __ .. 
. _5_1_5_!5_ .. 1,~·1:~r~c~~o!~~~n_z!J~~ ________ •• ____ • __ . _. )!9}~ .. _ .. _: ?~O- __ . _. 9·~9. _ .. _____ , ___ ... _ -~~c_ep!<:_b~~ __ . ____ ~~~ _6_2~- ___ . 

. ·.~1_6_5_ .. 1~ ~·?:Tf~C~~O!<?~l~~~~ •••••••• __ .. _ •.•... _. -~gj~ • .... _ :: ~ :0_. . __ 9-~~ ........... __ •.. _ .'~~c_ep!S;.b]~ _ •. _ ••• ~~~ _6,?~ .. _ .. 

. -~0_5_7_. !!i?~~o!~~~~~~~~~ _________ • ___________ . __ -~9!~. __ . __ ?! -~ ___ . __ ?~·? ___ . _ J1~8_-_ ~1_.~ _ .. __ ~~c_ep!~b~~ __ . ____ ~~~ _6,?~ ____ _ 

. _1?_1_7!3 __ Tfi~~~o~<?fl_u_o~qf!!~th?~~ ____________ • ____ .• _ _1!9!~ __ .. __ ~~·?. __ . __ ~~-? ___ . _ ~~--3_-_1?_3_.~ _ ..• -~~c_ep!8:_b)~ __ .. __ . _ ~~~ _6,?~- ___ . 

. -~1.8_0_ .. 1~~·~:T!~c~~o!~~r9p~~~ ~~~~)- •• __ • __ • ____ .. _ .~QI~. _ •..• "'; ~:0. _ .. __ 9·99. _ ... __ .. _. _. __ . _ -~~c_ep!~b~~ __ .. __ • ~~~ _6_2~- . __ . 

.. ~2_2_5 __ ~i~~l ~9~~a!~ __________ .. ____ . __ . _ .. _ .. __ ~9!~ __ _ ... ~ ?:O ___ .. _ 9.90 _ ... _ .. _____ .. . Accept~bl~ __ .. __ . ~~~ _6_2~ _ . _ .. 

. _ ~2.3!3 .. YJ~~I ~~~o!i9~ •• -.••• ___________ .• _ . ___ . __ -~9!~ ___ . __ -: ~ :o __ .. _ . 9-9~ __ ... _ . _______ . _. _ -~~c_ep!<:b}~ __ .. ___ ~~~ _6_2~ ___ . _ 
5260 Xylenes, total J.I9/L. 156 158 . 90.6-212 Acpeptable EPA 624 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0000999



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
03/23/10 Report Issued: 

Study Dates: 01/18/10-03/04/10 

Reported Assigned Acceptance I Performance 
Value Value Limits Evaluation Method Description 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001000



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) (Continued) 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
03/23/10 

Study Dates: 01/18/1 0 • 03/04/1 0 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation 

Method Description 

. _<!,6_8_5_ . t~a!1~:1J~-p]~hJ~r_?p~opy~e_n!'l. ________ • ___ •. __ )!QI~ •. _ . __ ~! -~ .... __ ~~-~- __ .. 19~5_-_ ~5_.! ____ ~~c_ep!~bJ~ __ . ___ ~':'~ _8?.?9~ ___ _ 

. _ ~0_6_6 ••. E.t~~~~~'2<;.e_n~ __ • _____________________ .. _ -~9!~ ___ .. _ ~~-9 ___ . __ ~~-~ .. _ ... _6_?:9_:! ~q _ ... :~~c_ep!~bJ~ _ •. _ . _ ~':'~ _8_2,?9~ . . _ . 

. -~8_69 __ 2,:-J::I~~~n_o_n~- ___ •• __ • _____________ . __ ..• . ~QI~. __ . _ ::: ~~0-. _. __ Q-99. __ . ____ . _____ .. _ .'~~c_ep!~b)~ __ . _ •• ~':'~~8_2,?9~ •••. 

. • ~0_6_3_. !'-;!~~~~~~~~ ~~l_?!i~~. ______ •.•. _ • _____ • _ ..• -~Q_I~. __ . _. ?~·? .. ... _ ?~-~ _ .... ~~~0---~~-? .... :~~~ep!~b)~ __ . ___ ~~~-8?.?9~ _ . _ . 

. _ '!_9_9_5_ . ~.:-~~!hy!-?:P.e!l!<:n_o_n~ _(~J~'S~ . _______ . _ ... __ -~Q/~ __ .. __ ?~-.? ___ . _ . ~?-~ _ . _. _ ~ ~ ._3_ -. ~2_.! _ ~: • _ ~~~ep!<:bJ~ __ . ___ ~':'~ _8_2,?9!,3 __ •. 

. -~0_0;5 ___ t-.!_ap_h!~aJ~'2e:. ____ • __________ •. ___ • ___ . _. -~9}~ ___ .. _ . ~ ?~0- __ .. _ 9·99 ___ . __ . ____ ..... _ . ~~c_ep!<:b)~ _ •.•• _ ~':'~ _8?.?9~ _ ... 

. . ~1_09_. ~-t~r!l~~ ••• ________ .• ________ • ______ . __ -~QI~ ___ . _ . ~~-~ ___ . _ . ~Q-~. _ •. _ ~?-_5_-_ ~8-? _ ... _.~~c_ep!ab)~ __ . _ • _ ~':'~ _8?.?9~ _ . _ . 

. • ~1.0.~. , _12 ~. 2 ~2: '!'~t~~c_h!o_r?~t~_§l~~ _ •••• ___ • ______ .• _ _I;!Q/~ _ _ _ . _ • ~~-) _ • _ . __ ~~-_? ___ .• .?~·_4_-_ ~9_.! _ . __ ~~c_ep!~bJ~ • _ . ___ ~':'~ _8_2,?9~ ___ . 

. -~1_19_ .. 1~ ~·?·.2:'!'~t!~c_h!o_r?~t~_§l~~ ___ • _________ • _ . __ .~!!'~ ..... _ ~~-~- ... __ ~~·!5. __ .. ?~-_9_-_~7_.~. _ .. -~~c_ep!<:bJ~ _ •. ___ ~':'~_8_2,?9~ __ . _ 

. -~0_5_9_. :r.e!r~~~~_?~o_e)~~~~~e:. _. ___ . __________ .. __ .. _ -~9!~ ___ .. _ ~~-9 ___ . __ ~~.7. _ •. _ ~ ~._9_-_~~-? __ . __ ~~c_epta_b)e:. __ .• __ ~':'~ _8_2,?9~. __ . 

. _qo_6_7_. }:_o!l!_e_n!'l ___________________ • ________ . __ -~9!~ ___ . __ ~! ·!. __ .. . 1~-~ _ .. _. _ ~~ ._1_-_ ~6:1. :_. _ . ~~c_ep!<:b)~ __ ... _ ~':'~ _8_2.?9~. _ _ 
__ ~1_5_!5_. _12~.~:Tf~C~~o;~~e:.n3!~~~ _____ • _____ • ___ • _ . __ -~9}~ _ ••. __ ~ ?~O- __ . _ . 9·99 ___ . ___ . ______ .. _ -~~c_ep!<:bJ~ __ . ___ ~':'~ _8_2?9~. _ . _ 
. _o_o_5_?_ .. 1! 1·~:t!~c~~or~e:.tp~~e:.. ______ •• ___ . __ • __ . __ -~9_1~ _ _ _ _ _ ~!-?. __ . _. ~~-~- __ . _ ?9-_0_--~~-~ __ . _ _.~cc_ep!~bJ~ __ . _ .. ~':'~_8_2?9~. __ . 
. -~1.6§_ .. 1~ ~·?:T!~c~~o;~e:.t~~~e:.. _________________ . _. -~9}~ ___ . _ :: ~~0- ... _ . g._09 __ .. __ .. __ . ___ .. _ -~~c.ep!~b!~. _ .••• ~':'~_8_2_?9~. __ . 
. _ ~0_5_7_. !!~c~~o:~~t~~~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. -~Q_I~ ___ . __ ?! -~. _ .. __ ?~·.?. ___ :t~~8_-_ ~1_.~ ...... ~~~ep!~b)e:. _ •. ___ ~~~ _8_2.?9~ ___ . 
. _ ~1J~5- _ !Ii~~~o;~fl_u_?~~l!l~th.§l~~ ___ • _ • _____ • ____ •. _ •. !:!~'~ ___ . __ ~~-? ___ . _ . ~~-9 _ ... _ } ~._3_-_ ~3_.~ _ ..•. ~~~ep!~bJ~ __ .• __ ~':'~ _8?.?9~ _ . _ . 
. -~1_8_0_ .. 1!~·?:T_r~c~~o!~J:r9~~~~ (!_~~)- ___ • ________ . __ -~QI~ ___ .. _ .'': ~ ~o. _ .. _ . 9·99. _ .... _ ... _. __ .. _ .. ~~c_ep!~bJ~ __ . __ . ~':'~ _8f?9~ ___ _ 
--~2_2_5 __ Xi~~l_?9~ta!<:_ __ .... __ • _. ____ .. ___ . __ _ __ -~9/~ ___ .. _ ~ ~.o_ ... _. ~-99. _ _ __ _ _ __ . .. . A~c_ept~b!e:. __ ... _ ~P~_8_2_69~ .... 
. • ~~3_5 _ . YJ~~I _c~~o;i9~ ______ • __ . _ • _______ . _ _ _ _ .• __ ~9.'~ __ • . __ ~ } ~0- . _ . _ • g ·99 __ ... _ .. _ . __ .... _ . ~~c_ep!<:b!~ __ . ___ ~':' ~ _8_2?9~ ___ . 

5260 Xylenes, total · JJ9/L 156 158 90.6-212 Acceptable EPA 82608 

WP Chlorinated Acid Herbicides (cat# 829 

.• ~6_0_5 _ . P._i~~l?r:.P!~J: •• ___ • _______ ... __ ~ ____ . _ . __ • ~9}~ __ . . .. _3;~ __ .. __ ~-~? __ .. _ ~-~~~ : ? ~9:1_ .. _ . ~~c_ep!~bJ~ _ ... __ ~~ ~ _8_1 ?~ ~. _ .. 

. _ ~6_29. __ q_i~~s_e_b ___ • ___ . _____ • __ .• _. _____ • __ ..• -~9!~ ___ .. _ _3;~ __ .. __ ~-?~ __ ... q.~~~: ?~6_1_ ... -~~c_ep!~b)~ __ .... ~':'~ _8_1;5~~- _ .. 

. _ ~7_7? ... ~~':' ~ _____ • _ •• __________ • _ •. _ _ _ _ _ _ .. _ _1~9}~. _ _ .. _ ~ ?.? ___ . __ 9·99 __ .. _ ... _ .. __ ... _ . ~~~eP!8:bJ~ __ . _ . _ ~':' ~ _8_1 !5~ ~ . . _ . 

. :'.7_89 _ . ~<?':'':' .... ________ . __ .. ______ . _ _ _ _ _ . __ Y9/~ . _ • . __ ~ ?!5 .. .. __ 9._09 _ ... ____ . ______ . __ ~~c~ptable . ___ ~':' ~ _8_1? ~ ~ . _ 

. _ ~5_op_. ~:~~tr_?p~~~~~- _____ • _ •· ___________ .. __ . __ -~9!~ _ : _ ........ _: _ . ~-9? ___ .. q.~Q7 : ?~1_6 __ . _ t:'J9~ ~t:!P~~~d- _ . __ • ___ .• ___ • _ •. 

. _ ~6.0_5 __ r:e_n!~c_hJc:r9p~e:.n_o] _ .• ___ •• __ . ____ • _ •. _ .• _ -~9!~ _ . _ . __ .3:~- ___ . __ ~-?! _ . _. _ G_-9?~ ~ ?~2_3 __ . _ -~~~ep!~b!~ . _ .•• _ ~~~ _8_1?~~ _ . __ 

.. ~6_4_!5 __ _P_i~l?~a~ ___ .. ______________________ .. _ -~9!~ ___ . ___ 5:~ ____ ?-3~ ___ 0.7~~ -1~._2 __ .. A~c_ep!~bJe ...... EP~_8_1?~~-- . 

. _ ~6_5!5. _ 2!~·~:T_ _. __________________ .• __ • , . _ _ • Y9A _. _ .• __ 2:~ __ ... _ ?-~? . ... _ q.?~~ ~ ~:4_8 __ ... A~c_ep!<:bJ~ _ •.••• ~':'~ _8_1?~~- •.. 
8650 2,4,5-TP (Silvex) )J9/L 4.5 5.56 0.757-8.15 Acceptable EPA 8151A 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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WP-180 Final Complete Report 

Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

· Anal. Analyte · Units 
No. 

WP Chlorinated Acid Herbicides (cat# 829 

WP PCBs in Water (cat# 8328) 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
03/23/10 Report Issued: 

Study Dates: 

Reported I Assigned 
Value Value 

01/18/10 • 03/04/10 

Acceptance 
Limits 

Performance 
Evaluation 

Method Description 

. _qp_4_0_. (\!?~1?~ !q~6- ___________ • ___ • _. ______ . __ -~9}~ ___ . _ :.<!.·~9 _ .. _ 9·99. __ . _. ________ .. _ .. ~~c_ep!a_b)~ __ . ____ ~~~ _6_0~-. _ •. 

. _ ~8_8_5_ . (\!?~1?~ ! ~~ 1 _____ •• _______ •• _ _ _ _ _ _ _ _ _ . ___ ~~~ _ _ _ . _ :. <!.-~9 __ . __ 9 ·99 ___ . __________ .. __ ~~c_ep!a_b}~ __ .. __ • ~~ ~ _6_0~ ___ • _ 

. _ ~0_4~-. ~.r?~l?~ !~~~ ....... _ . _ .... _ . _ . _ .. _. _ ... -~9}~ •• ... :. <!.-~9. _ .•• 9·99 •. _ .... ___ . _ ....•. ~~c_ep!a_b}~ • _ . _ • __ ~~~ _6_0~ •. _ •. 

. _ ~0_4_0 _ . (\!?~1?~ 1 ~~~ ____ .. _ •. _____ . ____ . _ .• _ ... _ ~9!~ _ _ _ . __ <_ <!.-~9 __ . __ g._09 ___ . ___________ . _ :~~c_ep!a_b)~ __ . ____ ~~ ~ _6_0~ ____ . 

. _ qo_4~-. (\!?~1?~ !~~~ ________________________ . __ -~9_1~ __ •. __ <_ <!.·~9 _ .. __ 9._09 __ .. _____ . ____ .. _ -~~c_ep!a_bJ~ __ . ____ ~~~ _6_0~ ____ . 

.. qo_4~- . (\!?~1?~ g~~ ____________ ... ____ . ____ . _ --~g_l~ ___ . __ <_q.~q _ .. __ g._o9. _ .. ____ •• _ .. _ .. __ ~~c_ep!a_b_l~ __ . ____ ~~~ _6_0~ ____ . 

0046 Aroclor 1260 J.l9/L 2.7 2.62 1.25-3.47 Acceptable EPA 608 

WP PCBs in Water (cat# 8328) 
. _ q_0_4_0_ . A!?~ I?~ 1 q~ 6 ____ • _ •• ____ • _ • _ • _ •.. __ ••.•• -~Q.I~ _ _ _ .• _ ~ 9~5- ..... 9·99 ___ .. ___ . ___ ...... ~~c_ep!a_bJ~ • _ . ____ E_P_~ ~9~~ . __ . 
. • ~8_8_5 __ (\!?~1?~ !~~1- _____ • _______ .. ______ •• _ .• _ -~9}~ ___ .. _ ~ 9~5-- .. __ 9·99. _ .. __ . ___ .• __ .. __ ~~c_ep!a_b}~ __ .• ___ E?._~ ~9~~ ___ . 
. _qo_4_2_. ~9~19~ !~~~ ___ .. _________________ . _ ... -~9_1~ ___ . ~ _ ~ 9~5- __ . __ 9·99 ___ . _. _______ ... _ . ~~c_ep!a_bJ~ • _ ..•. _E?._~ ~9~~ . _ .. 
. • <!_0_4_0 •. ~n?~l?~ ! ~4:~ __ . _ . __ ... _____ . _ . _ ... _ _ ... _1-!9}~. _ • . •• -; 9~5- __ . _ . 9-.99. __ . _______ . __ .. _ _.~~c_ep!a_b)~ __ . ____ E?._ ~ ~9~~ __ .. 
. _q_o~~-. ~9~19~ !~~8- ___ . _______ • _. ________ . _ . __ -~9!~ _. _ . __ -: 9~5- __ . __ 9·99 _. _ .•. _______ ... _ -~c_c_ep!a_bJ~ __ . ____ E_P_~ ~g~~ ___ . 
.. qo_4_5_ . ~r9~19~! ~~~ .. _ . _____ • _ • _ . __ . _____ • _ . _ • -~Q.I~ ___ . __ ~ 9~5- __ . _ . 9·99. _ .. ______ ... _ .. __ ~~c_ep!a_b)~ __ .. ___ E_P_~ ~9~~ __ . _ 

0046 Aroclor 1260 J.l9/L 2.7 2.62 1.25- 3.47 Acceptable EPA 8082 

WP PCBs in Oil (cat# 8358) 
. -~8_89_. (\!?~1?~ 1q~~ ____________________ . ___ . __ ~.9!~9- __ . _ :: 9~5- _ .. __ 9·99. __ . __________ .. _ -~~c_ep!a_bJ~ __ .. ___ E?._~ ~g~~ .. _ . 
. -~8_9_5_. (\!?~1?~ !~~~. _. _____ • ___ . ___________ . __ ~9!~Q.: _ . __ ?9·?. _ .. _. ~?-9. __ . _ ?~3_0_--~4_.? _ .. _ -~~c_ep!a_b}~ __ .. _. -~~ ~g~~ ___ _ 
. _ ~9_0_5 _ . (\!?~1?~ ! ~~~ ......... _ .. _ .. _ . __ . _ . . . . . _ ~.9!~9. _ _ . _ • ": 9~5- ... _ . 9._09 •••.• _ • __ • __ ••.. _ • ~~~ep!a_bJ~ _ •. ____ E?. ~ ~9~~ __ .. 

8910 Arocloi' 1260 m9/k9 < 0.5 0.00 Acceptable EPA 8082 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Base/Neutrals (cat# 833) 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
03/23/10 

Study Dates: 01/18/10-03/04/10 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation Method Description 

.• ~5_D_5_ J:c!'l!;~p~t~Y.1_7!:~·- ••• ____ • __ ••• _ •• _____ .•• J:!9}~. __ .• • 1~-~ .. _. _ .1 ~·~. _ .. _ ?:9_7_ -_ ~6:9 ... _ _.~~c_ep!::b~~ __ . __ • _ ~~~ _6_2_? ____ . 

. -~1_4_5 __ ~:~'!l!n_o:!·.~~t~~~~~~:;;_e_n!=l_(?:t?l~~d}~':). __ . __ . _ . -~9!~. __ .•• ~ ~:o. _ .. _ . 9-.0~ .... __________ ... -~~c_epta_b!': __ . __ . _ ~~~ _6_2_?. __ ••. 

. _ ~5.4_.?_. ~nJI~n_!3 ________ • __ •.•••.• __ .. __ .•.•..•• -~9!~. __ . __ ~ ?:O_ ... __ 9·.09 _ _ _ _ _ .• _ • ____ .. _ _.~~c_ep!::b_l~ • _ ....• ~~~ _6f? ____ . 

. -~5_5_.?_. ~n~~r_?9~~~ _ •••• ___ • _____ ••... _. ____ .• _ -~9!~ .. _ . _. ~9·?. _ ..• _ ~~·?. _ •.. ?~~0---~4:·9 _ ... -~~c_ep!::bJ~. _ . ___ ~~~ _6~_?- ___ . 

. _ ~5_9_5_. )3_e_n!~d!f'!.e __ •.••• ___ •• __ •• __ •• _ •.• _. _ . __ _1:!9!~ _. _ .. :.~O:Q _ •. _ . 9·99. _ .. _ . ___ ... _ .... -~~c_ep!<:b}e: __ . ____ ~~~ _6f?. ___ 

. _ ~5_7_5 _ )_e_n!?(a)~~t~~a_C_7!:~. __________ . _ _ _ _ _ _ _ . _ . _ ~9}~ _ _ _ . _ . ~ ~ :0 ___ .• _ 9 -9~ _ ....... ___ . _ ... __ ~~c_ep!<:b)C: _ . . _ .. _ ~~ ~ _6f? _ . _ •. 

. -~5_8,?_. _B_e_n!?(b)~ll_Of~~t~~~~. __ . , _______ . _ ..... _. -~9.'~ _ .•. __ ~~-?. __ . __ ?!·~- _ •.. ~L5_8_--~1_-? ... _ -~~cep!<:b)e: ... ____ ~~~ _6f?. ___ . 

. _ ~6_0.0_ .. B.e_n!?{k)f!L!,O!~~t~~~~ •• _ •••.• _ • __ • ___ ••. _ • ):!Q.I~. • • . • _ ?9·?. _ ..• _ ?~·? •••. _ ?:3_7_ -. 4:~-? _ .... ~~c_ep!<:b)e: . _ .. _ • _ ~~~ _6f.? _ . _ •. 

. _ ~5_9.0 ... B.e_n!?(9.:~·9P~ry~e_n_7 __ . ________ • _ • ___ . _ .•. -~9!~ __ •..• • 1?·¥. __ . _ . ?~-~ . . _. _ ?:3..?_-_ ~B:! _ ... _ ~~~ep!::bJe: __ . __ •. ~~~ _6_2..?. _ •• _ 

. -~5_B_o_. B_e_n!?(a)e~r~~': •••••• _ . _____ ....... __ . __ -~9_1~ .••.. _ ?~-:'. _ .. __ ~~-~ .... _ 1! ,_8_-_ ~o_.? ... _ _.~~c_eP!<:ble: __ . _ .. _ ~~~ _6_2?_ . __ . 

. -~6_3_D_ .. ~e_n!Y.I.<:I~~h_o) _____ • ____________ . ____ . __ -~Q.I~ _ .... _ ~ ?~0-- .. __ 9·99 .. _ .. . . ___ . _ .... _A~c_ept~b]~ .... __ . ~~~ _6f? ..... 

. -~6_6_0_. ~=~~o-~~p_h_!3!;¥1:~~e_ny~e~~~r- _____________ . __ -~9!~ __ .. __ } ~? _. _ .. _ }~~ ___ .. _4_?:8_: ~~~ _ .. _ -~~c_ep!::bJe: __ . ___ . ~~~ _6_2?~ _. _ . 

. _ ~6_7.0 _ . _B.u~x'~':~z..Y!r:h_t~"!l~t!l ____ .. ___ .. _______ • . ___ ~9!~ _ . _ . __ ~ ?~O- __ . __ 9-.o~ ....... __ . __ ... _ :~·~c_ep!~bJ': _ _ ... __ ~~ ~ _6_2? __ . _ . 

. ~~6_8_0_. qa!~~;:oJ~ ______ • ______ • ____ .•• _ • ___ . _ • -~9}~ ___ . _. ': ?~0- _ ... _ 9·.09 •.. _. __ •••• _ ••. _. • ~~c_ep!a_b)e: _ .. ____ ~~~ _6f? _ .•.. 

. • ~7_ 4_5_ . ~='?~l.?~<:a_n~l~n~. _ • __ • _ • _ ••. ____ • _ •• _ ••.•• _ ~Q.I~ __ •. __ ~ ?:O ___ . __ 9·.09 ___ . _ . ___ . ____ .. __ ~~c_ep!~b~~ ••.• __ . ~~~ _6~!5 ___ •. 

. • ~7_6_0_. ~!~(?·.~hJ~r_?~~h_?~¥)_~~t~~~~ ____ •.. ___ •• _ .. _ -~Q.I~. __ .• _ )?? ___ . __ }11. _ ... _5?:~: 1 ~~ __ . _ . ~~c.ep!<:bJ~. _ . ____ ~~~ _6f?. __ .. 

. -~7_6_5_. _b~~C?:~hJ~r.?~!h.Y!)~~h_7~ __ • _ •• __ . __ •• ___ •. __ _1;!!;!1~ ___ . __ ~6.-~. _ ... _ ~~-:'. __ . _ ]~·-3--.~1_.? __ . _ -~~c_ep!a_b)e: __ . ____ ~~~ _6f?. __ •. 

. • ~7_99_. _1,:-S:~I.?~<:n.ap~!h.aJ~n_e_. ____ .•• _ • _. ___ •• _ .•• -~Q_I~ ___ . __ ~ ?~0- . _. __ 9·99. _ .. __ . ___ . ___ ... _ ~~c:eP!<:b)e: __ .• _ •• ~~~ _6_2? .. __ . 

. -~7_9_5_. ~:'?~l_?~~n_ap~!h_a)~n_e __ • __ • __ • __ . ____ •. _ . .: _ -~QI~. __ . __ ~ ?:0. ___ . 9·9~ .... _. __ ••• ___ .. _ -~~~ep!::bJe: __ . _. _. ~~~ _6_2?. _. _. 
, _ ~8_2_5_. ~:'?~I.?~<:P.h_e!lyl~~~e_ny~e_t~~r. __ .• _ . _ ...• __ .. _ -~9!~. _ ... _ ~??. __ . __ )21 . . _ .. ~?:4::! ~~ . . . . ~~c_ep!~b!~ __ . ____ ~~~ _6_2!5_ .... 
. _ ~8_5_5_ .. ~~l)!~e_n_e ___ •• __ • ______ ••• __ • _ . __ • __ . __ -~9_1~. __ .•• ~ 9·? __ .. __ ~ ~-9 _ ... _ ? ~ 1_1_ --~~-9 ... __ ~~c_ep!~bJe: __ . ___ . ~~~ _6_2? _ .. _ . 
. • ~8_9_5_. C!_i~~~z_(~.~)c:n_t~r_a.9~~~ __ •• ______ • _. ____ . _. -~9_1~ •• _ .• _ ~ ~ ~0- _ .. __ 9-~~. __ . _ . _ . _ . __ . __ ... ~~~ep!~b~<: ••. _ ..• _ ~~~ _6_2_?_ .. __ 
. _ ~9_0_5 •.. C!.i~~f'!.Z:_Ofl:!r~~ _______ • _ . ______ ... ___ • _ . ___ ~Q.I~ _ _ _ . __ ': ?~0- . _ .. _ 9 ·99 __ ..... ____ . __ .. __ ~~c_ep!a_bJ<: • . . •· _ •• ~~ ~ _6f? ..... 
. -~9_2!5_. ~i:n:~l:!!Y.'P~!h_a!c:t~ _. ___ . _. ____________ .• _ );!9_/~ ___ . __ ~ ?~0- . .. __ 9·99. _ .. _______ ... _ .. -~~c_ep!<:bJe: __ . __ . _ ~~~-6_2? ____ _ 
_ '!_6_1_0_. _1!~-!J~~h}~r_?~~~~e_n~ .... _ ... __ ••• _. _. _ •. __ -~Q_I~ _ _ _ _. J?~ ___ . _. _11 ~ •. _ .. _1~:1. -.!a.~_ .. _ _.~~c_ep!::bJ~ __ .. ___ ~~~ _6.?? . . __ . 

. _'!_6_1_5_ .. 1!~·!J!c_h)~r?~':~<:e_n_!3_. __ •• ______ • _. ___ •.•• -~9/~. __ . __ } ~~ __ .. __ )?~ __ .. __ 1?:~: !~~ ... _ -~~c_ep!~b]~ __ . _ .• _ ~~~ _6f?. _. _ . 

. _4_~2_0_ . _1;4_·!J~c_h}~r?~~~~e_n: __ •• ________ • ______ . _ • _~!;II~ __ . . __ ?~-~ ___ ... ~~-~ _ . _ .. ~?_B_-_ 4_3_.? ... _ . ~~c_ep!~bJ<: _ ... _ •• ~~~ _6_2? .• _ .. 
5945 3,3'-Dichlorobenzidine !J9/L < 2.0 0.00 Acceptable EPA 625 

: :~~~~:: ~:ttr~rl~~i::;e:::: : :_:::::::: : : : : ::: · :: :j~F:: l: :~~{:::::~-if ::: : :1 ~~~; ~ 9~ : :: : :i~~~~ii:{i :: : : : : : ~~fi~r:: : : 

ACCRI!tnTfD 
L;t,UCO>'i.t'U+'J-:11 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

WP Base/Neutrals (cat# 833) (Continued) 

5155 1 ,2,4-Trichlorobenzene 

WP-180 Final Complete Report 

J.IQ/L 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
03/23/10 Report Issued: 

Study Dates: 

49.5 57.4 
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01/18/10 - 03/04/10 

Acceptance 
'Limits 

11.4- 71.0 

Performance 
Evaluation 

Acceptable 

Method Description 

EPA625 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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WP-180 Final- Complete Report 

Phillip Worby EPAID: 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 

ERA Customer Number: 
NJ00141 
A064801 
03/23/10 

2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

· WP Base/Neutrals (cat# 833) 

Units 

Report Issued: 
Study Dates: 01/18/10 - 03/04/10 

Rep-orted Assigned 
Value Value 

Acceptance I Perform~nce !Method Description 
Limits Evaluation 

. _ ~5_op __ 1\C!JE!~~~t~~~~ __ .••• _ ....•. _ •• _ • __ •.•.•• _1;!9}~ ..•... ~ ~-~ ...... ~ ~-? _ . _. _ ~._7_7_ -_ ~3_.~. _ _ _ ~~c_ep!~b_l~ ... __ • ~~~ _8.??9~. _ .. 

. -~5_0,? __ J\C!JE!~~~t~Y.I!lE~~ •••. _______ •.•.•. ___ . _ _ __ ).!9}~. _ •.• _ ~~-~ _ • _ .• _ ~ ~-~ __ .. _ ?~9_7_-.~f:-9 •... -~~c.ep!~b)~ __ .. __ ~~~ _8.??9~ .... 

. -~1_4,?_. ~~T!n_o:!·.~~t~~~~~~~e_n!J_(?:t?l;'~d!~~) _ . _ ... , .. . J-!9!~ _. _ .• _ ~ ~~0- __ . _ . 9-~9 .... __ . __ • _ . __ .. _ ~~c.ep!a_b)~ _. .. __ ~~~ _8.??9~. __ . 

. . ~5_4_?_ . J\njl~n!l ••• _____ • __ • _ . _ •. ___ . __ ••..... __ -~9}~ . ... _ . : ?~0 • ... _ . 9-!J9 ___ . _______ • ______ ~~~ep!a_b]~ _ •. ___ ~~~ _8.??9~ _ •.. 

. -~5_5,?_. (\_n}~r~9~~~ ___ • __ • __ •• _ •..... ______ ... _ -~9}~ . ... __ ~9·? ...... ~~-? __ . __ ?~--0_-_ ~4:.-9 _ ... :~~c_ep!~b]~ _ .. ___ ~~~ _8.??9~ •• __ 

. -~5_9,?_. ~e_n~~d!~e. __ • _ .... ____ ... _. _. _ ... ___ . __ -~9}~ •• _ . __ <}.O_.Q ••.•• 9-~9 •... _____ . _. _ .... -~~~ep!~b}~ __ ... _ ~~~ _8.??9~ •... 

. _ ~5_7_5_ .. ~e_n~?(a)~~t~~C:.C!lE!~ _. _. ______ . _____ . __ . _ . -~9!~ ___ .. __ : ~ ~o .... _ 9-~9 ....... __ . _. _ .... _ ~~c_eP!8:bJ~ . _ .... ~~~ _8.??9~. _ .. 

. _ ~5_8,? __ ~e_n~?(b)fJ~~r~~t~~~~ _ . _ .. ______ . ______ ... -~9}~ ____ . _ ~ ~-? ___ . __ ?! -~- _ ... ?:58_-_ ~1:? _. __ ~c~e_p!Cl:b)~ _ ... __ ~~~ _8.??9~. __ . 

. _ ~6_0_0_. _B_e_n~?{k)f!~o_r~~t~~~~ ___ ..... _ . _. ____ . _ . __ -~Q_I~. _ •. __ ?9·.? _ ..... ?~·?. _ .. _ ?~3_7_-_4:.0:~ • ..• -~~c_ep!c:,b)~. _ . _ .• ~~~ _8.??9~. _ •. 

. -~5_9_0_. _B_e_n!?(9~~·VP~IJ'!e_n!J. __ • __ . __ . _. _ •.. _____ • _).!9}~ _ _ _ _ • ! ~-~ ___ ... ?~-~ _ .... :;>~3_5_-_~8_.! ... _ -~~c_ep!c:,b}~ ______ ~~~ _8.??9~. _ .. 

. . ~5_8~- . B_e_n~?(a)e~r~~~ ... ___ . __ .... _ ..... _ . _ .. __ J-!9}~. __ .•. ?~-} . . _. __ ~~.4 _ .... ~ ~ ._8_-_~0_.f? ... __ ~~c_eP!ll:b]e; __ . __ . ~~~ _8.??9~ __ . _ 

.• ~6_3p ... s.e_n~Y.I. ~~~~h_oJ _____ . _ • _ •.. ___ • __ ... _ _ . __ • ~9}~ _ _ _ . __ : ?~0-- ____ 9·99 __ ... ___ . _____ .... ~~c_ep!ll:b1e: . _ .. _ • ~~ ~ _8.??9~ _ ... 
__ ~6_6p_. ~:~~o-~C:P.h!lE~~I;e~~ny!e_t~~r- _______ . _____ . __ )!9}~. __ . __ } ~? ___ .. _ _:1 ~~ __ •• _ ~.?:8_ • ~~~ ... _ -~~~ep!~bJ~ . _ . _. _ ~~~ _8.??9~- _ .. 
. -~6_7_0 __ _B_u~~~~:~zY!t:h_t~~l~t!l. ________ . ___ .. _ . __ .•. . ~9}~. __ ... ~ ?~0- _ ... _ 9-P~ _ ... _____ . ____ ... _ ~~c_ep!<:b]e _ . __ . _ ~~~ _8,?!9~ . . _ . 
. _ ~6_B!J •. ~a_r~~~oJ~ ________ ... _____ • __ ••.• __ • . _ • _ ~9}~ _ . _ . __ : ?~0-- ... _ 9 -~9 __ .. ___________ .. _ ~~c_eP!<:bJ~ _ ... __ ~~ ~ _8.?!9~. _ .. 
-~7_4_5_. ~.::<?~l?~c:a_n!l~n!l ... ______ •.. __________ ... _ -~9}~. __ . __ : ?~O. _ .. __ 9·99. _ .. _. ______ . _ ... -~~~-eP!Cl:bJe; ... ___ ~~~ _8.??9~. _ .. 

. _ ~7_6p_ . !J!s_(?:~hJc:r?~~h_o!<¥t~~t~~~~ • ~ . _ .• ___ • ___ . __ _1:!9-'~ .• _ . __ _:1 ?I?_ . _ ... _:1~ ~ •. _. __ 5?:8 ·.! ~Z __ .. -~~c_ep!~bJ~ • _ .• __ ~~~ _8f?9~. __ . 

. -~7_6_5_. b!s_(?·.~h)C:r.?~~hJ!)~t_h!J!: ________ . __ • _. __ .... -~Q_I~ ___ . _ . ~~-~. __ . _. ~~-_:1- _ •.• ~~-_3_-_ ~1:1? ... _ -~~c_ep!~b1': __ . ___ ~~~ _8.??9~ .. _ . 

. . ~7_8p_ . b!s_(?·.~h)C:r_?~s_?p~~PY!)~~h!J~. __ ••. _ ... __ . _ ..• _).!Q_I~ • ••. _ . ~ ?:D. __ . __ 9._00 _ ... __ .. _ _ _ _ _ .. _ . ~~c_epta_b1~ . _ . ___ ~~~ _8_?!9f?. _ 

. _ ~7_9.0 __ \~~~?~~n_ap~!h_aJ~n_e_ .••••.•. _ •• _ •.•.•.. _. -~9!~ . ... _.: ?:0 . ... __ 9._09_ ... _ . _ .... __ ..... _ ~~c_ep!~b}~. _ _ .• ~~~ _8.??9~. _ .. 

. -~7_9_5 __ ~~~I?!:C:~ap~!h_a)~n_e_. _. __ .. _ .. ____ . _. _ .. __ ).!Q_I~ ______ ~ ?:O_. _. _ • 9·99 __ .. _____ .. _ . _ ... -~~c_ep!~bJ: ...• _. ~~~ _8.??9~. _ .. 

. -~8_2,? __ ~=<?~I?~C:P_h_e~yl:~~e_ny!e~~:r ___ .. _. ___ . ___ .. __ ).!9!~ ___ . _._:I?!? __ .. __ !?~ .. _ .. ~?:4_ ~~54__ ... -~cc_eP!C:b)e __ .. __ ~~~-8??9~. __ . 

. -~8_5_5_ --~h.IY~e_n_e ____ •• __ . ______________ .•. _ ..• -~9}~ ___ . _. !q·?.'. __ .. ~~-9 .... _ ?-_1_1_-_ ~~-9 ... _ -~~c_ep!~bJ~ __ .• _. ~~~ _8?!9~. __ . 

. _ ~8_9_5 __ -~i~:~z_(~.N~n_t~r_a9~~: __ •• _. __ • ___ •• __ •. __ -~9_1~. _ .. __ ~ ~ :o •.. _ .. g._09. _ •.. __ .. _____ .. _ -~~~ep!a_bJ: _ •. ___ ~~~ _B??9~. _ .. 

. -~9_0_5_ --~i~~~z_ofl:!r~~ ________ .••. _ •• _. _ . _ •• _ .... -~9_1~ __ .. __ : ?~0- _ . _ .. 9._09 _ ..... ___ . ___ .... ~~c_ep!~b!~ ... __ ~~~~ _8f!9~ . .. _ 

. -~9_2_5_ .l:!_i:n:~l;!t~lp~!h_a!~t~ .• ___ • ___ •. _______ . _ . __ .J.!Q.I~. __ . __ : ?:0 .. _ ... g._09. __ . _. _______ •... -~~c_ep!a_b!~ . ...• -~~~~8.?!9~ . . _ . 

. _4_6_1_0 ___ 1!~·!J!~h)C:r9~~~~e_n!l. __ ... __ . _ .. ____ .. _ .• __ ).!9_1~. __ . __ _:I?~. _____ _:1~~ __ •. __ 1~:1. ~ ~~~ ... _ -~~c_ep!a_b)e;. _ .. _. ~~~ _8??9~. __ . 

. ;~_6_1,?_ .. 1~~-!J!~hJ~r?~:~~e_n~- •• _ •.. ___ . __ .. _ .... _ . . 1-!9_1~ __ •. _. _:11~ ..... _ _:1?~ .... __ 1?:6.: !~~ _ ... _,~~c_ep!~bJe: __ .. __ ~~~ _8.?!9~ .. _ . 

. _4_6_2_0_, _1~4_-!J!~h]~r?~~~~e_n!J __ . ___ ••. _ .. _ .. __ . __ . __ .J.!Q.I~ _ ••. __ ?~-~. __ . _ . ~?-~ _____ ~:2_8_ -. 4_3:1? _ ... -~~c_ep!c:,bJ: _ .. __ . ~~~ _8.??9~ _ .. . 

. _ ~9_4_?_ ..s~~·:~i~~~?~o_b!JE~~i?~n!l. __ • ___ .•... __ .. __ . _ . . ~9}~. ___ .. ~ ?~0. __ • _ 9-!J9 . ... ___ . __ .. . _ .. _ ~~c_ep!<:bJe. _ _ .. ~~~ _8~!9~ . .. . 

. • ~0_7_0 _ . J:?.i~~hylp~!h_a!~t~ __ . ______ . ____ .. __ . _ • _ .. _ . ~QI~. _ _ . __ : ?~0- _ .. __ g ._09 . . _ ......... ____ .. ~~c_ep!<:b}~ . _ ... _ ~~ ~ _8f-!9~ . . _ . 
6135 Dimethylphthalate JJ9/L 128 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
4CCAJ!Dtr! 
UrtCa~ 1'lo~Wt 

132 13.2-190 Acceptable EPA8270C 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Base/Neutrals (cat# 833) (Continued) 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
03/23/10 Report Issued: 

Study Dates: 01/18/10-03/04/10 

Reported Assigned Acceptance Perform~nce !Method Description 
Value Value Limits Evaluation 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Acids (cat# 834) . 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
03/23/10 

Study Dates: 01/18/10 - 03/04/10 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation 

Method Description 

. _ 1?_6;1 p . . ,B_e_n~9~c. a_c!<:!_ • _ • __ •• _ •• ______ .• _ •• _ _ _ .• _ J~9j~ .. _ . __ <_ ~o_.g • _ ..• g ·Sl9 ___ .. ___ ... _ . _ . . . ~~c_ep!a_b}e; •... ___ ~~~ _6.?? _ . _ • _ 
5700 4-Chloro-3-methylphenol 119/L 52.4 61.3 22.9-78.9 Acceptable EPA 6.25 

: ~ ~8:o:o:: 2~~~~?~~~h_~~?(: ~ r ~ ~ ~::::::::::-:::: ::: :~~~~::: ::: ?~-~:::::: )~~::::: :3) ~~ ~ i~~:::: : ~~~e-p!~~~:: ::::: ~~~ ~~~-::: . 
. _ ~o_op_ . ~2~-~!~hJ~r?~~«::l!o} _ ••• _______ . _____ . __ . _ • -~9!~. _ .... ?~-~ .... _ . ~~-! __ .. __ 39:4. ·.!! ~ _ .. _ .. ~~c_ep!a_b)~ __ .. ___ ~~~ _6.?? ____ . 
. -~0_0_5_. ~~~-~!c:_h]~r?p~~J!OJ ___ .• __ • ______ . _____ . _ . -~gj~ __ •. __ }?~ ___ .. _ }~~ ___ . __ 4~:5_:! ~~ _ ..• _.~~c:_ep!a_b]~ __ . _ . __ ~~~ _6_2? ___ .. 
. -~1_3_0_. f~~-~lf!l~~hyp_h!3~91 •• __ . _. __ • _______ • __ .•• -~gj~ ___ .. _ ~Q-~ ___ .• _ ~~-?. __ . _ ~9~1_-_ ~o_.~ .... -~~c:_ep!a_b~e; _ •.. ___ ~~~ _6_2_? _ •• _ . 
. • ~3_6_0_ . 42 ~·P!I!i~s>-.?:r:!l~~hyp_h~~91_ .. _ .... ______ •.. _ -~9!~ __ . . .. ~~·? .. .... ) ?? _ . . . _5~:~: ?~~ ... __ ~~c_ep!a_b)~ __ .. ___ ~~~ _6_2_? •• _ .. 
. . ~1_7_?_ . ~!~-~!n_it_rs>~~e_n_o! __ .. _ . _ . _____ .. __ .. _ _ .. -~QI~ .. _ ... ~~-? ___ .. _ _19~ __ •.. _1 ~:8_: ~ ~~ ... _ A~~ep!a_b_le; __ .. _ .. ~~~ _6.?_? _ .... 
. • ~4:09_ . f:r:'l~!hJ!r:h~!J?I. _. _ •• _. __ •• _. _ ••• ___ • _ .•. J~Q/~ .•..• _ ~?·? .... __ ~?-9 .... . _1g._8_-}2_.g _ .. _ . ~~c_ep!a_b)«::. _ .• __ . ~~~ _6.?? _ .. _ . 
. • ~4: 1_0_ . ~:r:'l~!hY!P_h_!'l!l?~ _ .• ________ ••••.• ____ •. __ -~9}~ __ . . __ ~! -~ ___ .. _ } 9?. __ . __ 19:6_ -.! ~~ __ . _ . ~~~ep!a_b]e; __ . ____ ~~~ _6_2_5 .•••. 
. . ~4_9p_ }~~i!r?P~~~C21 .... ____ . _ .•.• _ .. ____ . _ .... -~9/~ _ . _ ..• ??·? . .... _ 70._? __ ... ?9·_0_-_ ~9_.~ ... __ ~~~ep!a_b)~ __ . _ .. _ ~':'~ _6_2_? __ . _ . 
. -~5_09 •. ~.::~~r?p~~~~~- _____ . _____ •. _____ • _. __ . __ -~9}~ _. _ . _. }?~. __ . _. }~~ ___ .. _1~:~ -. !~~ __ . _ -~~c.ep!a_b)e; ••. ___ • ~~~ _6_2_? ____ .. 
. :~6_0_!5_. ~e_n!::c_h!C:r?~~e;n_ol_. _ • _. _. _ ...• _ . _. ___ . __ -~~~~ ___ ..• ~?-~ _. _ .. _ )?~ . _ ... _4} :4:: ~~~ _ .. _ -~~c_ep!::b~e; _ • _____ ~~~ _6_2_?_ . _ .. 
. -~6.2_5_. _P_h!'l!l?l. _____ •.•• __ •.• ________ . _. ___ . _. -~9}~ __ ... _ ?~-~-. _. __ } ~9 .. _. __ 1 .1:3.: ~!?~ _ . . -~~c_ep!a_b)e; __ . __ . _ ~~~-6_25_. __ . 
. • ~7_3_5. _ ~~~·~·-6:!.: ~t!::c_h!o!91?~~n_o) __ • ___ •••• __ . _ _ . _ . _ ~9!~ _ . _ ... ~~-? _ ...•. _1 ?9 . .... _3~:4: -. ?q~ ... _ . ~~~ep!a_bJe; • _ . _ •.• ~~ ~ _6_2_? _ •... 
. _ ~8_3_!5_ . ~~~·~:~r~c~~o!~~~e_n.?! __ .••.•• ________ . _ . __ -~9}~. _ _ . __ ~~- _1 .•.•. _ ~?-~ __ ... ?9-_4_ --~0_.~ _ .. __ ~~c:_ep!~bJe; ...• ___ ~':'~ _6!!_5. ___ . 

6840 2,4,6-Trichlorophenol Jl9/L 63.3 64.5 20.6-83.4 Acceptable EPA625 

WP Acids(cat# 834) 
. -~6_19 ... B_e_n~?i;.;_a_ci<:!_ ____ . _____ . __ . _ . _ . _. ____ ..• -~9_1~. __ .. _<_~o_.~ _ .. __ 0._09 __ ... _ _ _ .. _ _ . _.-:.~c_epta_b)~ __ .. __ ~':'~ _8?!9<?. _ .. 
. _ ~7_0_0 •. ~.::9~1.?!~-?:~«::t~ylp~~~~~- ••• ___ .•.••••••..•• ~QI~. _ • _ • ~~-~ __ .. _ • ~! -~ _ .... ??-.9_ -. ~~-~ _ .. __ ~~c_ep!a_b1e; _ •. _ .. ~~~ _8.?!99 _ . _ . 

. -~o_op_ }!~-~!c_hJ<:r?~~~n_~l. _______ •.•. ___ . _ • __ . __ -~QI~ ___ . __ ?~-~ __ ... _ ~!?-?. _ •. __ 39:4::! 1 ~ . _ .. _ ~~c_ep!a_b}~ _ .• __ ~':'~ _8f!9<?. __ . 

. -~0_0_!5_. 22 ~-~!~hJ~r?~~«::f!.C:I. _. _. _____ •••.. _. _. _ .•• -~gj~ __ •.•. )9~ _ .... _ }9~ .... __ 4?:5.: ~~~ _ .. _ -~~c_ep!a_b)e; __ .. __ ~~~-8!!!99 .... 

. _ ~1_3_0_ . ~2~-Pif!l;~hyp~~~s>l ••• _. _ •.•. _ . __ • _ _ _ _ _ _ •• ~QI~. . • __ ?Q·~ _ . _ .. _ §~-,? __ ... _1 9~1 _-_ ~0_.~ •.. _ . ~~c.ep!~b)~ _ •. ___ ~~~ _8~?99 __ • _ 

. -~3.65J_. ~~~-P!n_i~s>-.?:r:!l~~hyp_h~~?l_ ••• __ .• _ •• __ • _ . _. -~QI~. _ .. _, ~~·? ..... _ _1?? .. _ .. _5~:2:: ~~~ _ .. __ ~~c_ep!a_bJ~ _ .. ___ ~~~ _8!!?99. __ _ 

. -~1_7~- _ ~~~-P!~i~C?~~<:n_o!. ___ • _ ••.••..... ___ • _ . _ . -~9}~ . . _ . __ ~~-~ _ ..... _1?~ _. _. __ 1~:~: ~ ~q __ .. _.~~c_ep!~bJ~. _ . __ ~~~ _8~!9C?. _ .. 

. -~4_09_ }:r:'l~!hY!P_h_e!l?~ _ ••• ___ • _ • _. _ . _____ . __ .. _ -~g_l~ ___ .• _ ~~-?. __ . __ ?~-9 __ .. _ _1g.8_-_~~.g _ .... A~c_ep!a_b}e; _ _ ... _ ~':'~ _8.?!09_ . _ . 

. -~4_1SJ •. ~:r:'l~!hY!P_h_e!l?~ ___ ...... ____ .•. _ ........ -~g_l~ • • _ . __ ~! -~ _ ... _ . ~ 9§ _. _ .. _19:6.:! ~~ _ .. _. ~~c:_ep!a_b)e; _ •.•.. ~~~ _8!!?g<;: __ .. 

. _ ~4_9_0_ . f:~~r_?p~;~C21 •• ____ ••• __ • _ •...•. _ •• __ . _ . -~9}~. _ _ ... ??·? _ . _ ... ?Q·? .••. _ ?9·_0_ -. ~9_.§ _ ... _ ~~c_ep!~b}e; •.. __ • ~~~ _8!!!99 _ . _ . 

. -~5_o_o_. ~:~i~r?p~~~~~- _ •• _ •••• _____ . _ ••• _ ..• _ .•• -~QI~ . . _ .• _ }?~ _ ... ___ 1~~ _ _ _ _ _1~:~.:! ~~ _ ... -~~c_ep!a_b!e; __ .• __ ~~~ _8!!!9<? . . _ . 

. -~6_0_5_. ~e_n!::c_h!c:r?e~~r:oJ ___ •••• _____ . _ .. _ • __ . _ . • ~QI~. _ •. _. ~?·.? ___ . ___ 1 ?~ _ .... _4} :4.: ?~~ _ .. _ . ~~c_ep!a_b)~. _ . __ . ~~~ _8.?!99. _ .. 

. -~6_2_5_ . ~h_e!l?~ __ ••. ___ • ___ •• _ ••• _. _ •• __ .. _ •. • J!QI~ • .•. __ ?~-~ ..... _} _1 9 .. _ .. _1 _1 :3.:! ~~ _ ... _ ~~c_ep!~bJ~ __ .• __ ~~~ _8~!99 ___ _ 

. -~7_3_5_. f~~·1~6: I«::t!::c_h!~r?e~e;n_o) _ •• _ •• _. ___ • _. _ ... _ J~Ql~ ___ .•• ~~-! _ ..... } ?9 __ ... _3~:4:: ?~~. _ .. -~~c_ep!a_bJ~ _ _ _ __ ~~~ _8!!!99. _ . _ 

. _ ~~3_5_ . f~~·~:~ri_c~~O!<?~h_e_n?! ___ . _____ . ____ . _ . _ . __ .~QI~. __ .. _ ~!?·:' ___ . __ ??-~ . . _. _ ?g._4_ -. 7_0_.~ _ .... ~~c_ep!::b!e: • _ .• _ • ~~~ _8f-!9<? _ . _ . 
6840 2,4,6-Trichlorophenol Jl9/L 63.3 64.5 20.6-83.4 Acceptable EPA8270C 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Low-Level PAHs (cat# 836)_ 

WP-180 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
03/23/10 

Study Dates: 01/18/10-03/04/10 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation Method Description 

. _ !?.5_0_0_ . :ll~.C~!:l~~~t~~~~ _______ •••. ___ ••• _ ••• _ •.•• _1:!9}~ _ _ _ . _ .1·!~ . ... _ . ~-.?~ ___ . _ ~:3_8_ -.Z,~? __ . __ ~~r:_ep!~bJ~ ••. _ • ~~~-~3_1_0_ ~'{ _ • _ 

. _!?.5_0_?_. ~c~!:l~~~t~y~~~~ _. ___________ • _. ______ . __ .l:!t:l.'~ ___ . __ ~-!! ___ . __ ~-.?~. __ . _ ??_4_-_ ~-?~ _ .. _ -~~r:_ep!~bJ~ __ . __ ~~~-~3_1_0_~'{. __ 

.• ~~5_5_. ~n~~r~~~~~ __ • __________ • _ •• _ . ______ . __ -~gj~ ___ . __ O:?~~ __ . __ o:~qz . _. _ <!.·?~~: J ~2_6_ •. __ ~~c_ep!~b!~. _ . __ ~~~-~3_1_o_ ~'{ _ •. 

. -~5_7_5 __ _B_e_n!~(a)~~t~~~c~~~ _ .. ________ .• ______ ... -~gj~ ___ . __ 0:~~!?. __ . __ 0.:~~~ _ •. 9:2_2_9_-_<!_.~?~ _. _ -~~c.ep!~bJ~ __ . __ ~~~-~3_1_0_~'{ __ _ 

. _ ~5_8_5_. _B_e_n!~(b)~~~r~~t~~~~ _. _. ____ • _ . ___ • __ •.•. -~gj~ _ •.. _. ~ ._1_? __ •. __ ~ ._?~ ___ . _ <!.-~~~: ~ ~5~- .. __ ~~c_ep!~bJ~ _ .. __ ~~~-~3_1_0_ ~'{. __ 

.• ~6_0_0 ___ B_e_n!~(k)~L!_O!~~t~~~~ ••• ______ • _. __ • ___ .• _ -~gj~ .• _ . _ .1·~) ...... 1-j? _. _. _ <!_-~?!:) ?! . .. _ . ~~c_ep!~bJ~ __ .•• ~~~-~3_1_0_ ~'{ _ ~ . 

. • ~5_9_0_. _B_e_n!~(g2 ~·VP~ry~e_n~- ••• __ •••• _ .•..• ___ .•. -~gj~. __ .. . 1·.?~ ___ . _ .1·_8_? ___ . _ <!.-~~!: ?:4_3_ .. _. ~~c_ep!~bJ~ __ .. _ ~~~-~3_1_0_ ~'{ __ . 

. • !?.5_89 •. _B_e_n!~(a)e~r~~~-- ••• _ .• _. _ •.•• _______ . __ -~gj~- __ . .. 1·.?~-- ... . 1·!~ .. .. . <!.·?~q :?:1_0 ____ -~~c_ep!~bJ~ __ .. _ ~~~-~3_1.9_~'{- •. 

. -~8_5_? __ ~h_ry~e:_n_e __ • ___________ • _. ____ •• ____ . __ .1:!9.'~ •••.• _O_.?~'Z .... _o_.~~~ _ •. .9:1_8_2_-_q.~~~ .. _ -~~c_ep!~bJ~ ••.• _ ~~~-~3_1_0_~'{ __ _ 

. _ ~8_9_5_. _C?_i~~~z_(~.N~n_t~r_a_::~~~ __ ••• _ ••••. _____ •. __ -~gj~ ___ . _ .1-.0~ •••.•• ~ }? . . _. _ q.~Q?: ~ :8_1_ ..•• ~~c_ep!~bJ~ __ . __ ~~~-~3_1_0_ ~'{ __ _ 

.• ~2.6_?_ . F]~~r~~t~~~~ •••••• _ • _ • _ • _ • ____ •. _ . __ . _ • _ ~gj~ _ • _ . _ .1-.6~ •..... 1·5!5l .••.. ) ~1_2_ -. ~-?~ . .. _ . ~~c_ep!~bJ~ __ .• _ ~~~-~3_1_0_ ~'{ • •. 

. -~2_79_ .rJ~~r~~~ ___________________________ . __ -~gj~ ___ . _. ~-!3? .... _. ~-.?~ .. _ .. ?:3_1_-_~-~~ _ .. _ -~~c_ep!~bJ~. _. __ ~~~-~3_19_~'{ __ . 

. _ ~3_1~-. !~~~n_o_(!·?"3:~~)py~e~~ .. ___ . __ .. ____ .• _ . _ . -~gj~ . ... _ .1·~~ _ ... _ .1·.?~. __ .. <!.-~~~: J :9_0_ .. __ ~~c_ep!~bJ~. _ . __ ~~~-~3_1_0_ ~'{ _. _ 

. -~O_O_?_ .. ~ap_h!~aJ~~~ •• _. _. _ •• __ •• __ • ___ • _. __ .• _ -~gj~. _ ... . 1·.?? ..•. _. ~--9~- ••.• ?:1.5_-_~-~~ _ ..• -~~c_ep!~bJ~ __ . _. ~~~-~3_1_0_~'{ __ _ 

. _ ~6_1_?_ . .P._h_e_!l§l~~h!~~~ __ •••••• ___ • ___ • _______ . __ -~gj~ ___ .. _o:~~~ _ ... . 1·_0) •••.• q.~g~: J :2~- _. _. ~~c_ep!~bJ~ __ . __ ~~~-~3_1_0_ ~'{ __ . 
6665 Pyrene IJQ/L 0.653 0.779 0.440-0.969 Acceptable EPA 8310 UV 

WP O,.,".lanochlorine Pesticides (cat# 831) 
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WP-180 Final Complete Report 

Phillip Worby EPAID: NJ00141 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 

ERA Customer Number: A064801 
03/23/10 

2235 Route 130 
Dayton, NJ 0881 0 
732-329-0200 

Anal. Analyte 
No. 

WP O~rJanochlorine Pesticides (cat# 831) 

Units 

Report Issued: 
Study Dates: 01/18/10 - 03/04/10 

Reported Assigned 
Value Value 

Acceptance I Performance 
Limits Evaluation 

Method Description 

. -~0_4! •. f.)~rln. ___ • ____ • _________ . ____ . _____ . __ -~Q/~ ______ _ 4:q _ ... _ . 9-~~- _ .. _ q.~~~: ~:af ____ ~~c_ep!a_b)~ . _ .. _ . ~r:'~ _a_O~}~ __ .. 

. -~1_15J •• ~)p_h_a:~~~- __ • ____ • ______ • _____ • ____ .• _ .~9!~ ___ . _. _3:~ ____ . 9._0p_ ... _ ~:1_1_--~-~~ _ •. _ -~~c_ep!a_b)~ __ . __ • ~r:'~_ap~}~. __ . 

. -~1_1§ __ ~!l!a.-~~~------ ____ • _. _______ . ______ . __ -~9!~ ___ . __ _ 4:~ __ .. __ ~-~~- _ .. _ ~:6_0_-_~-~~ _ .. __ Acc_ep!a_b)~ __ . __ -~P.~_a_O~}~. __ . 

. -~1_0p __ ~!l!t~--B.I-!C::. --- ____ •• _. _____ ••••• _. _ •. _. -~Q/~. __ .•. ~Q-! .... __ ~-!J? ..... ?:4_1_--~2:~ _ ... -~~c_ep!a_b)~. _ .. _ -~':'~_8_0~~~-- •. 

. -~1_2_0_ -~~~~~--8_1-!.~(~~n?~~~~ ... __ •• __ . _______ .•• • ~9!~ ___ , __ _ a:q __ .. __ ~-~?. _ .. _ ?:6~2---~-?~ _ •. _ -~~c_ep!a_b)~ __ . __ . ~r:'~_a_d~~~- _ •. 

. -~2_4_0_. ~!p_h_a:<?~l_?~d_a_n!l_. _____ • _____ • ________ . __ -~!!/~ __ .. __ _ 6:~ __ ... _ ~-!~ ______ ?·_6_0_-}.~? _ .. _ :~~c_ep!a_bJ~ __ .. __ ~r:'~ _a_o~)~ ___ . 
, X2_4p_. ~~~~~-s;_hJ~r~~~~ _____________ • _ • _ •• _ , _ • -~9}~ •• _ . _. _4;~ • __ . _ • ~-!). __ .. ) :5_6_-_ ~- ~ ~ . _ .• _,~~c_ep!a_b)~ _ ..• __ ~r:'~ _8_0~_:1~- _ •. 

.. ~0_5_0 __ 4!~':1:?.~~--. ___ • _____ • _. _. __ .•• _____ . _. -~9!~. __ ... _3;~ ..... -~-.?~ ..... }:4_5_-_~-1~ _ ... :~~c_ep!a_b)~ __ .. _ -~'='~-8_0~~~- ••. 

. _ ~0_5_1_. ~!~':!:?.~~ ____________________ • _. ____ .•• • ~9!~ ___ . __ _ 1:~ ___ .. _ ~ ·?? _ . _. _ ~-~!~ : ?:3_3 _____ ~~c_ep!a_b)~ __ . ___ ~r:'~ _a_o~~~. __ _ 

. _o_o_4~- -~I':ll~~i~- •• _ ••• _________ •• ______ • ____ . __ .~9!~ ___ . __ ~q-~- _____ 9._69 _ _ .. _ ~?f:.~3_.g _ .. _ -~~c_ep!a_b_l~ ___ •• -~r:'~_a_O~:f~ •• __ 

. -~5_49_. -~n_d;i~ ________________________ • ____ . __ -~9!~. __ . _. _5;~ __ ... _ ~-~?. ____ ):8_0_- ~-?~ _ .. _ ~~c_ep!a_b)~ ••. _. _ ~r:'~_a_o~~~- __ . 

. -~~3,?_ .. ~n_d;i~ _a)d_e:_h_Y9~ _. ___________ • ____ •• __ . __ -~gj~ ___ . _. ?: ~ _____ . ~-~~ ____ :f:6_0_-_ ~-~9 _ .. _ -~~c_ep!a_b)~ __ . _ .. ~r:'~_a_O~)~. __ . 

. -~5_3_5 __ -~n_d!i~ _k~!~n_e ___ • _______ • _ • __ •. _ • ______ . -~gj~ ___ , ___ 6; ~ _. _. __ ?-_4~ __ .. _ ?~02_-_ ~-~!? _ .. __ ~cc_ep!a_b)e __ . ___ ~r:'~ _a_o~:r~ ___ . 

. }.~1_0 ___ E_n_d_??~l!a_n_l _____ • ___________ • ___ • ___ . __ _1-:!9!~ ___ . _. ~ !·~-- .. _. !~·?. ___ ~~1_6_-_ ~~-~ _ ... -~~c_ep!~bJ~ __ .• _. ~r:'~_a_o~:r~. _ •. 

__ ~5_1§_ .. ~n_d_?~~l!<:". 11_ . _ . ____________ . _ _ _ _ _ _ _ _ _ . _ ~g_l~ _ _ _ _ _ . _a;~ ___ . _ • ~ ·?~. __ .. ??_9_-_ 1_1_.? . _ . _ _.~~c_ep!~b~e: • _ . ___ ~~ ~ _a_o~ :r ~ __ .. 
. _ ~~2_0_ .. ~n_d_??~l!a_n_ ~l!_l~a!~. _______ •• __ • _____ • _ . __ -~g/~ _ ••. __ ~! -~ _ ... _ . ~-.?~ .. _ . ?:7_1_-_ ~4_.~ _ .. _ . ~~c_ep!~bJ~ ••.•• _ ~r:'~ _a_o~:r~ •••. 

1.40- 5.91 . _ :~~c_ep!a_b)~ __ EPA 8081A 
~~~ ......... ~ ..... ~ ·- ...... --~--~-~~~-~ . -~0_5? •• 1-!e:.P~~~hJ~r-. _. ___ • __ • ____ • _ ••• _. _. __ ..• -~gj~. __ . ___ 4;~ __ .. __ ~-~9 .. .. 

4.86- 13.5 ~cceptab)~ __ EPA8081A 
- - - - ~ - - - - - ~' ' - -- ~ ~ ~ --- - -- -, -~0_7_8_ .. 1-!e:.P.t~c_hJ~r.ep_oz<~d_e_(~~~a) ____________ •• ___ -~gj~ ___ . _. ~q·~- ... _. 9.?9 __ _ 

7810 Methoxychlor 1-Jg/L 13.0 11.7 3.15-18.4 . Acceptable EPA8081A 

6.46-24.8 Acceptable EPA608 

6.46- 24.8 Acceptable EPA 8081A 

2.08-37.7 Acceptable EPA608 

2.08-37.7 Acceptable EPA8081A 

755-1120 Acceptable EPA90208 
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Phillip Worby 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 

WatR™Pollution Study 

Open Date: 07/20/10 

Close Date: 09/03/10 

Report Issued Date: 09/24/10 
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September 24, 2010 

Phillip Worby 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 

Enclosed is your final report for ERA's WP-186 WatRTM Pollution Proficiency Testing (PT) study. Your 
final report includes an evaluation of all results submitted by your laboratory to ERA. 

Data Evaluation Protocols: All analytes in ERA's WP-186 WatR™Pollution Proficiency Testing study 
have been evaluated using the following tiered approach. If the analyte is listed in the most current 
National Environmental Laboratory Accreditation Conference (NELAC) PT Field of Testing tables, the 
evaluation was completed by comparing the reported result to the acceptance limits generated using the 
criteria contained in the NELAC FoPT tables. If the analyte is not included in the NELAC FoPT tables, 
the reported result has been evaluated using the procedures outlined in ERA's Standard Operating 
Procedure for the Generation of Performance Acceptance Limits (SOP 0260). 

Corrective Action Help: As part of your accreditation(s), you may be required to identify the root cause of 
any "Not Acceptable" results, implement the necessary corrective actions, and then satisfy your PT 
requirements by participating in a Supplemental (QuiK™ Response) or future ERA PT study. ERA's 
technical staff is available to help your laboratory resolve any technical issues that may be impairing your 
PT performance and possibly affecting your routine data quality. Our laboratory and technical staff have 
well over three hundred years of collective experience in performing the full range of environmental 
analyses. As part of our technical support, ERA offers QC samples that can be helpful in helping you 
work through your technical issues. 

Thank you for your participation in ERA's WP-186 WatR™Pollution Proficiency Testing study. If you 
have any questions, please contact the proficiency testing department or myself at 1-800-372-0122. 

Sincerely, 

Jay R. McBurney 
Quality Program Manager 

attachments 
jrm 

6000 vilest 54th Ave., Arvada, CO 80002 800-372-0122 fax (303) 421-0159 www.eraqc.com 
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Report Recipient Contact/Phone Number Reporting Type 

DoD EDQW Fred S McLean I l:l43-764-7266 All Analytes 

Massachusetts Ann Marie Allen I 978-682-5237 x 333 All Analytes 

Minnesota Susan Wyatt I 651-201-5323 All Analytes 

New Jersey Rachel Ellis I 609-777-1749 All Analytes 

Ohio (WP) Darlene Stanley I 614-644-3748 All Analytes 

Oklahoma David Caldwell 1405-702~1039 All Analytes 

South Carolina Carol Smith I 803-896-0992 All Analytes . 
West Virginia (DEP) Daniel T. Arnold I 304-926-0499 x1341 Ali"Analytes 

Enovis Tim Abston I 313-872-6151 All Analytes 
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WP-186 Definitions & Study Discussion 
Study Dates: 07/20/1 0 - 09/03/1 0 

WP Study Definitions 

The Reported Value is the value that the laboratory reported 
to ERA. 

The ERA Assigned Values are compliant with the most 
current USEPA/NELAC FoPT tables. A parameter not added 
to the standard is given an Assigned Value of "0" per the 
guidelines contained in the USEPA's Criteria Document and 
NELAC standards. 

The Acceptance Limits are established per the criteria 
contained in the most current USEPA/NELAC FoPT tables, or 
ERA's SOP for the Generation of Performance Acceptance 
Limits rM as applicable. 

The Performance Evaluation: 

Acceptable = Reported Value falls within the 
Acceptance Limits. 

Not Acceptable = Reported Value falls outside the 
Acceptance Limits. 

No Evaluation = Reported Value cannot be evaluated. 

Not Reported = No Value reported. 

The Method Description is the method the laboratory reported 
to ERA. 

Report Issued: 09/24/10 

WP Study Discussion 

ERA's WP-186 WatR1MPollution Proficiency Testing study has 
been reviewed by ERA senior management and certified 
compliant with the requirements of the USEPA's National 
Standards for Water Proficiency Testing Studies Criteria 
Document (December 1998), and the criteria contained in the 
most current NELAC FoPT tables. 

ERA's WP-186 WatR™Pollution study standards were 
examined for any anomalies. A full review of all homogeneity, 
stability and accuracy verification data was completed. All · 
analytical verification data for all analytes met the acceptance 
criteria contained in the USEPA's National Criteria Document 
for Water Proficiency Testing Studies, December 1998, and 
the criteria contained in the most current NELAC FoPT tables. 

The data submitted by participating laboratories was also 
examined for study anomalies. There were no anomalies 
observed during the statistical review of the data. 

ERA's WP-186 WatR™Pollution study reports shall not be 
reproduced except in their entirety and not without the 
permission of the participating laboratories. Th~ report must 
not be used by the participating laboratories to claim product 
endorsement by any agency of the U. S. government. 

The data contained herein are confidential and intended for 
your use only. 

If you have any questions or concerns regarding your 
assessment in ERA's WatR™Pollution Proficiency Testing 
program, please contact Jay McBurney, Quality Program 
Manager, or the proficiency testing department at 1-800-372-
0122. 
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Study: WP-186 

ERA Customer Number: A064801 

Laboratory Name: Accutest Mid Atlantic 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Minerals (cat# 581) 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation Method Description 

. -q_o_2!_ . ~~~li!J~~ ~~ ~a_c_q~ • - - - - - •• - - - - - - - - - - - . - - .1'!:1!1'~. - - .. -~~ ·)- . -. --?Q·~- . -.- ??:.2:. za .. ~ •.. - -~~c_ep!a_bJ~ ••. - - - _s_~~~2_0_B_ - - - . 

. • ~0_2_8_. -~hJ~?r!d_e_-------- _·_------- ..... ---- - ..•. 1'!:1!1'~-- .. -- !?~-~---.-- ~! ._:1_ --.- ~?:.1_-_ zo_.?- .. --~~c_ep!~bJ~-- . --- !=~!\. ~q_o_.g- ••. 

. • ~0_2_0_. ~o_n_?~~~':ity_~t .?~:~ ... _ . _ . _ ...... __ . __ . )-!,~~~s!~r:t _ .. _ ~!~. __ ... ~?~ •••.• _3_2_9_-_~0_9_. _ •• ~~c_ep!a_bJ~ __ ·. ___ -~~~~1_0_~ . _ •. 

. _q_o_2_9_. FJ~~r~d~- _ •• _ •••••••••••• _ •• ___ • _ •• _ . _. -~11'~- ...•. ?·~?. _ .. __ ~--19 __ •. _ ?~5_9_·_~·~? _ .. _ -~~c_ep!a_b]~ __ .• __ !=~!'-. ~q_o_.g __ •. 
0026 Potassium mg/L 16.1 16.4 13.4-19.6 Acceptable EPA200.7 ........................................... _ ................... -~ ........................................ ,., .......... :" ............................................... ~ ............ _ .. _____ ................................ .. 

. _q_o_2_? __ :=;_o_d!u_rl]_ .. _. ______________ • ______ ._. __ -~Iii'~- __ ... ~~-~- __ . __ ?Q·?. _ .. _ ?9:.0:.~~-~ ... _ -~~c_ep!~bJ~ __ . ___ !':~!'-..~~0_.~ _. _ . 

. _q_o_3_o __ .8!_u]f~!e ____ ••• __________________ • ___ . _ •• ~!1'!-. __ . __ g.~ .... __ ~?·~-._._ ~~0_4_-_ ~5_.~ ... _ -~~c_ep!a_bJ~ _ •.• __ !':~!'-. ~q_o_.q. _ .. 
, _qp_2_1_. :r.o!a_lp_i~~.OJ-:e_d_ ~~?l~d_s_a_t _1~9:~ _. __ • _ •••.• , •.• 1'!:1!1'~- •• , •• ?~~ .... _. ??1 .•... _2_0_2_·-~4.0_ •..• -~~c_ep!~bJ~ _ .. _. __ S_fv!~~~o_q_. _. _ 

1950 Total Solids at 105°C mg/L 275 291 251 -327 Acceptable SM2540G 

WP Minerals (cat# 581) 
. _o_o_27 __ f-.J~a_li[l·~~ ~~ ~a_q_q~ .... _ ..• _____ ... _ ... __ -~11'!-.••. _ ••••••• --~9·~. --.. ??._2_ -_ za .. ~ •.. -~?~ ~~~~~~d- - . - - - - - - - - - . - - - .. 

WP Minerals (cat# 581) 
. _q_0_27_. f-.J~~Ii!J~~ ~~ ~-a-~q~ ____ • __ • _______ ....... -~111!-•.. ... _. _ •• _. _ . !9·~. _ .. _ ??~2. --za_.~ _ ... ~9~ ~~el?~~d- _ .. __ . __ . ______ . _ 

'-q_o_2!J_. ~hJ~?r!d_e_ •• - • - •• -.- ••• -- - .•••• --.-.- . - .• n:l1'~--- .. -!?~-~.- -.-- ~! ·) ..... ??:.1_-_ zo_.~-- .• -~~c_ep!a_bJ~.- . -~~~?qqql: ~-'{1? •. 
. _ ~0_2.9_ .. ~~n_d~~~':iiY -~t .??:~ _ .. _ . _ . __ . __ . __ ... _ )~rl]~~sf~n: _ . ____ •• _ .. _ • ~?~. __ . __ ~2_9_-_ ~0_9_ ••. _~?~~~~~?~':d. _ .• _ • __ • _ • ___ • _ •. 
. _q_o_2_9_. F]~~r~d~ •.••.•• _ •••• ___ . __ • __ . _. ____ . __ -~11'~- .....•• _ ..... _ ~--19 •••. _ ?~5_9_-_~·~?. _ .. ~9~ ~~~l?~~d- •. __ • ____ • _ ••••.. 
. • ~0_2_?_ . f:o~~~s!u_~ _ •• _____ • _ • _ . _ • _ . __ . _____ •. __ _ rl]l11~ _ • _ . __ ~ ?·! . ... _ .1 ~·~" .... ) ~-!f:. ~ 9_.~ •..•. ~~c_ep!a_b)~ __ . ___ ~~~ _6_0_19~ _ • _ . 
.. ~0_2_5 __ .8!_o_d!l!.l'!:l. _ •• _ • _ •••••• _ • _ • _ • _ • ___ • ___ . _ . • I'!:IQI!-. ... __ ~~-9 .. _. __ ?Q·? ___ . _ ?g._o_-_ ~1_. 1 . .... ~~~ep!~bJ~ . _ . _ • _ ~~.:-. _6_D_19~ .... 
. _ q_o_3.9. _ .8!_u)f~!e •••••••• _ •••• _____ •.• ________ . __ -~11'!-. __ . __ . __ •••.• _g.~ ..... ~~O:t_-_ ~ ~ .. ~ •.. _ ~?! ~~~l?~":d __ . __ • _____ •• _ •••. 
. _ q_o_2_1_ . :r.o~a_l_~i~~oJ':.':d_ ~ql~d_s. a_t _1 !39~~ _ . _ ... __ . _ _ . __ . ~111~ _ _ _ . __ ... ___ . __ ?? ~ __ .... 2_0_2_ --~~o •• _ .• ~9! ~~~~~":d __ . ______ • ___ • __ •. 

1950 Total Solids at 105°C mg/L 275 291 251-327 Acceptable SM2540B 

WP Minerals (cat# 581) 

.• q_o_2!_ .1\l~<:li!J!t~ ~~ ~-a_q_q~ ... ---.. -. -..... --. ' ... 1'!:1!1'~- . - ..... -.. -. -·. ?Q-~ ....• ??:.2. ·• za_.~- -. - ~9~ ~~~l?~~d- - .. - •. - . - . - - - - . - . 

. _q_o_2_a_. ~hJ~?r!<:!_e_ ••••••• _. __________ • _. __ . __ . _ •• ~11'~- _ _ • _. ____ ..•• ~!-) _. _ .. ~?-.1_-_zo_.~. _ .. ~9! ~~~~?~':d. __ ... _. _. _. ____ . 
__ q_o_2_0 __ ~o.n_d~9~':ity_~t .??:C::. _____ . _ ... _ . _. ___ .. J-!.rl]~~s!~r:t •. _ ... ____ .• _ ~?~ _ ..... ~2_9_-_~0_9_ ... _ ~9! ~~e~?~~d- •.• _______ • ____ •. 
. -~o_2_9_ .rJ~~r~d~- ____________________ • ______ . __ .1'!:1!1'!-. __ . ____ . ___ . __ ~._19 ___ . _ ?~5_9_-_~·~? __ . _ ~?! ~~e?~~d- _. ________ . _____ . 

. .. q_o_2,?_. f:o}~~s!U.I'!:I •• _. _ •• ____ • ____ • ___ • ___ . _ _ _ .1'!:111'~-. _ .• . 1~-~- .•. _. ~?-~ •.•. _ J~·:t:. ~9_.?. _. _ -~~c_ep!~bJ~ __ .• _. _E_P_I\ ~q~q_ ___ . 

. • q_o_2_5_ . ~o_d!U.I'!:I. _______ • _ . ________ . _ ..•. ___ .. _ .1'!:1!1'!-. _ •.• _ ?Q·? _ . _. __ ?Q·! _ . _. _ ?9·_0_-_ ~ ~-! . _ _ _ ~~c_ep!~b)~ • _ .• ___ E_P_I\ ~q~q_ • __ . 

. _q_o_3_o_ . .8!_u)f~!e _____ • _______________ • ______ •. __ .1'!:111'~- __ . _. __ • _. _. _. !?·~- __ .. ~~0_4_-_ ~5_.~ _ .. _ ~?! ~~~l?~~d- _ . __________ • ___ . 

. _ ~0_2_1_. :r.o!a_I.P._i~~oJ-:':d_ ~ql~d_s_a_t _1~9:C:: _ ••• _ ••• _. _ .•. • I'!:IQI!-... .. _____ . _ .. _ ??1. _ ... _2_0_2_-_ ~~0- ... _ ~9~ ~~~l?~":d __ . ___ . ________ •• _ 
1950 Total Solids at 105°C mg/L 291 251 - 327 Not Reported 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Ass1,.1rance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 
Anal. Analyte 
No. 

WP Hardness (cat# 580) 
0072 . f-!.~n:~i!t~~a_b!e: ~~~i9~~ f!:~~)- .. _ . ________ 
0023 Calcium . -........ ~ 

·-~~--~~---------------~~«MW~-----

0024 ~~g_n_e~~u-"2 ___________ • ____ . _ . ____ • _ 

1550 Calcium Hardness as CaC03 ........... "' ................................. --.. -....... -........ 
0022 Total Hardness as CaC03 

WP Hardness (cat# 580) 

WP-186 Final Complete Report 

Units 

. -- _r~Q'~-- . 

.. --~Q'~---

.. --~Q'~--. 
'-. -~Q'~- .. 

mg/L 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

Reported Assigned Acceptance I Performance Method Description Value Value Limits Evaluation 

44.0 45.1 34.4-52.0 . _ • ~~c_ep!~b~~ _ • SM2540D ................... M .... - 'Oo ...... . .. - ..... ,. ,. ....... ~ .. , ____ ....................... ~,. 
48.4 49.8 44.4- 56.5 . __ ~~c_ep!a_b!~ • _ EPA200.7 

• * -- ~ ... ~ "' .. . .. - .... "' ....... ...... ................ .... ' .. -"' .. -.................... -
20.9 21.9 18.7-25.1 . _ . ~~cep!~b!~ _ • EPA200.7 

' ..... ~ • ~ - w .. .. - .. ~ ..... ~ ' ~ ¥' ...... - - - - ~ ·-~------------· 

121 124 111-141 __ ~~c_ep!a_b!~ __ EPA200.7 . .... -........ -... . - .. -.. -- ... -' ., "' -...... -- .. -.. . --........ '"' ... -..... - --
204 214 188-245 Acceptable SM2340C 

. '-~0_7_2_ .. f-!.o_n:~i!t~~a_b!e: ~~~i9~~ r~~~)-----.---.--. '-. -~Q'~--- '.· ... -- .. '-- ~~-}-.-'- ?~-~---~~ .. ~.-'- t;l(J~ ~~~~f'!~d-- .•• -----.-- •• - •. 
. _ ~0_2;3_. 9.1~i~f!1. ______ •• _ . ____________ •.. __ •. _ . -~QI~ ___ . _ . ?~·?. _ .. _ . ~~-~. _ .. _ ~~--4_- ~6_.~ _ .. __ ~~c_ep!a_b)~ _ .. ___ ~!"!--. ~o_o_.~ ___ . 

. _ ~0_2~ •.. ~a_g_n_e_:;~u."2 ___________ • _ • ___ •• __ •••..• _ .~£11~- _ •.• _ ?! ·? _ .... _ ?! ·¥. _ .. _ ~ ??. -~~- ~ _ .. __ ~~c_ep!a_b]':: _ •. _ • _ ~!"!'-. ~qo_.~ ___ _ 

. _ ~5_5p_. ~a]~i~T. ~~r_9~~~s- ~~ ~~~~3- ____ • _____ ••. __ -~QI~- __ .• _ _:1?~ _. ____ 1?~. _ .. __ 1_1_1_-_ ~4:,1 ___ . _ • ~~c_ep!a_b]~ __ .• ___ 8_~~~4_0_8 __ • __ 
0022 Total Hardness as CaC03 mg/L 214 188-245 Not Reported 

WP Hardness (cat# 580) 

. _q_o_2_3 __ ~aJ~i~T. __ • ___ • _______ ........ _____ . _. -~!i!'~-. _ . _ .1~·!5 .. ... . 1~-~----. ~1:.4:_~6A .... -~~c:eP!~b~~ .... _ -~~~-6_D_19~ •••. 

. _q_o_2~_. ~~Q_n_e~~u-~ __ • _ •• __ •• _. 
7 

____ • __ •••••.•• • ~QI~- __ . _. ?~·9. __ . __ ?!·~- _ •• )?-.7:.~5:! ... _ -~~c.ep!a_b~'::. _ .• __ ~~~-6_0_19~ •.•. 

. _ ~5_5_0: .. C::.~I~i~T-~~r9~~~s_ ~~ 9~9~3- _ • __ . __ •• _. _ . __ -~gl~- __ , • _ .. _ .. _ ... }?1. __ . __ 1_1_1_-_ ~4_1 ___ .• t-J(J~ ~~~~f!ed_ _ _ _________ • __ .. 
0022 Total Hardness as CaC03 mg/L 214 188-245 Not Reported 

WP Hardness (cat# 580) 

.• ~0_2~. _ ~a]~i~f!! •• _____ • _ • _ • __ • _ •• _ • ____ • _ ••. ___ ~QI~ _ • _ .. _ ?~·) .. _ . _ .1~-~ _ . . _ ~1-.4. -. ~6--~ __ . __ ~~c_ep!a_b~~ _ •. _ •• _E_P_~ §~~o_ ___ _ 

. -~0.2~- .. ~~g_n_e~~U.fl2 __ •• _ ••• __ •• _. _ ••••• _. ___ .• _ -~gl~. _ .. _. ?~-!. __ . __ ?~-~- _ ... 1?._7_·_~5_.~ _ ... -~~~ep!~b~~. _ . ____ E_P_~ §~~q_ ___ . 

. _1_5_5_o_. ~"!.l~i~f!1-~~r9~~~s_ ~~ ~~9~3-. ___ .. ______ . _. -~!il'~- __ . __ . __ .... _. _:1?~ _ .... _1_1_1_-_ ~4_1_ .... ~?~ ~~e~f!'::d_ •. _. __ •.• _______ •. 
0022 Total Hardness as CaC03 mg/L 214 188-245 Not Reported 

6.91 -7.31 Acceptable SM4500H+ B 

18.4-30.5 Acceptable SM2540F 

283-377 Acceptable EPA 160.4 

283-377 Acceptable SM2540G 

WP Simple Nutrients (cat# 584) 
. _ ~0_3_1 __ ~~T?~i~ _a_s_ ~ _ • __ • ______ •••••• ____ • _ . __ -~!i)l~. _ . . _ . ~ ~-! _ ... _ . ! ~-9 __ .. _ ~ ~ ._9_ -. ~ 9_.~ _ ..• _ ~~c_eP!"!b~':: _ •.• _8_~1~qq_il!lj~ ~- . _ 
. _ ~8_2_0_ .. f-!.it!~~e_": t;J~t~it~_a_s ~ ___ .. __ .. ____ • ___ • __ . __ .IJ1QI~- __ . __ ~~-~- __ .. _ ?~·! . . _. 23.4-33.3 _. _ -~~cep!~b_le ___ •• _ E~!--. ~~3:?. __ 
. _q_q_3_2 __ t-J_it_r~t~_a_s_~-- ••• _ ••• ________ ....... __ . _ • • ~G~~-- _ .. -~~-~- .... . ?~·! .. _ . ??·~---~4_-? ... _ -~~c_ep!a_b)~ __ . _ .. ~~!'-.~~3_.? .... 

0033 ortho-Phosphate asP mg/L 3.86 3.98 3.27-4.72 Acceptable SM4500P E 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

WP Demand (cat# 578) 

WP-186 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

Acceptance 
Limits· 

2.25-3.07 

Performance 
Evaluation 

Acceptable 

Acceptal:ile 

Method Description 

SM4500N02- 8 

. _ ~0_3~-. -~ql? ______ . ________ • __ . ______ . ____ . __ .n:~t~ ___ . __ ) gg ___ . __ ?~-! ___ . _ ~9:~:!! ~ _ .. _ :~sc_ep!~bJ~ __ . ___ -~~~~1_0_8_ • __ . 

. • ~1_0_?_ . ~~q9 _____ . ______ .. _______________ . _ . _ n:~t~ ___ . __ !?-) ___ . __ ~~-? ___ . __ 39:8_:! q~ ... _ _,~sc_ep!~bJ~ __ .•• _ -~~~~1_0_8 ___ .. 

, • ~0_3_? •. ~q9 _ .. __ . _ . _____ . __ .. _ .. __ ... __ . _ .. _ . n:G'~ _ . . . . _ J ?9 __ .. _ . ) ?~ . .... _9! J.: ! ~~ . _ . _ . ~sc_ep!a_bJ~ __ .• _ . _s_~~~~o_c_ _ ••. 
0037 TOC mg/L 49.0 50.8 42.4-58.6 Acceptable SM53108 

WP Demand (cat# 578) 

. -~0_3_8_ --~q'?- --. -----------. -. --- . -.. -. -. - ' .. -n:~'~- -- ' -------.... ?~-!. --.. _49:~:!! ~ •. ' . tJ~~ 13~~~"!~d- .. ---. -. ----. ---. 

. _q_1_o_?_. ~~q9 ____ . __ .. _. __________________ . __ .O:G'~ __ .. ____ .• _ .. _. ~~-? __ ... ~9:8_ -_! ~~. _. _ ~9~ 13':~~~~d- _ .• _ •• _____ • ____ . 

WP Trace Metals (cat# 586) 

21.3-45.6 
27.8- 54.7 

EPA 1664A 
Not Reported 

. _ ~o_o_1_ . ~~~f!l~n~!:l!. _ • ___________ • ___________ • . ___ ~gj~. _ _ . __ p~§ ___ . __ p~~. __ . _ ?~? : ).'! !Q ..... ~sc_ep!~bJ~ __ . ___ !=~ !'-. ~~o_.? ___ . 

. _ ~0_1_6 •. ~~i!:l!_o_ny _____ • _________________ . . . . . __ • ~~~~ _ _ _ . __ ?~?. __ . __ ??~. __ . __ 3_6_7_ -_ ~3_2 __ .. __ ~~c_ep!~bJ~ __ . ___ ~~ (\_ ~~0_.? _ • _ . 

. • q_o_o_? •. ~!~~~i~ .. _ . __ . _____ . ___ . __ . ___ . _ . _ _ . ___ ~~~~ _ . _ ... ?~? .... _ . ?!~ ___ .. _4_8_6_ -. ~7_8 ___ . __ ~~c_ep!~bJ~ ••.. __ ~~ !'-. ~q_o_.? __ • _ 

.• ~o_1.? •.. ~a_ri~!:l!_ ••••••••• _ •• _ •.•• _. ___ ...... .... ~9!~. __ ... !~O_o __ .... !Z4_0 ____ .!~1_0_-_!9_6_0_ .. _ -~sc_ep!~bJ~ __ . ___ ~~!'--~~O_.? __ .. 

. _ q_o_o~-. -~e-~1~~1!1. _____ • ___________ •. __ . _ . __ . __ -~gj~ ___ .• _ ?~~ ___ . __ ?~~ ___ . __ 2_0_8_ -X1_7_ ..... ~~c_ep!~bJ~ __ .. __ !=!"!'-. ~q_O_.?. __ _ 

. _ 2 0_2,? _ . B_o_rt?~ ____________ . ________ . _ . __ . _ _ . ___ ~gj~ _ _ _ . __ ~~~ ___ . __ ~?~ ___ . _ . ~8_8_ -_ ~6_7 __ •. __ ~sc_ep!~bJ~ __ . ___ !=~ !'-. ~~q_.? ___ . 

. _ q_o_o~- . ~a_d_fl2i~'!l. _________ •• __ • ____________ . ___ ~~~~ ___ .• _ 71! ___ . __ ?~~ ___ .. _ ~8_5_-_ z7_7 __ •. _ -~sc_ep!~bJ~ __ . ___ ~~!'-. ~q_o_.? ___ . 

. _q_o_o_6_ .. C.h!?'!l!u_fl2 •• _ .••. _ ... __ . ___ •. _______ . _. -~~~~ •• _ . __ ~!? ..... _ ~~~ ___ . _ -~9.0_-_~0_7 __ ..• -~sc_ep!a_b!~ __ .. __ ~~!'-. ~qo_.? _ ... 

. -~o_o_5_ .. C.~b_a!t. _. _. _______________ ••• _____ •. __ -~Q.I~ ___ . __ 2q_2_o ___ . __ p~~ ___ . _ ~?~: )9~Q _ ..• -~sc:_ep!~bJ~ __ . _. _ ~~!'-.. ~~O_.?. __ . 

. _q_o_o_? __ ~opp~~ . •••.• _______________ •••... _. __ -~~~~- _ •.•• ~~9 ...... ~~9- _ ... -~5_0_--~1_6_ ... _ -~~c:_ep!~bJ~ __ . ___ ~f'!'-_~q_O_.? ___ _ 

.• q_o_o_8 __ !~o!l. _ .• ___________ . _ ... __ .. ______ .. __ -~QI~ ___ .• _ ??9 _ ..... ?~ ~ ___ . __ '!,5_6_ --~9_0 ___ . __ ~~c:_ep!~b]~ __ . ___ ~!"!'-. ~~O_.? ___ . 

. _ q_o_1_? _ . ~!'!!!~ _____________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ . ~gj~ _ _ _ . __ ?? ~ _ . _ . __ ~~~ ___ . __ '!_3_1_-_ ~5_9 __ ... _ ~sc:_ep!~b]~ __ . _ . _ !=~ ('-_ ~~o_-? ___ . 

. _q_o_1p_. -~~~g_a_n~~~ •• __ • _ • _ • ____ • _________ . _ . __ -~gj~ ___ . __ ! 1_4_0 ___ . __ ~ q_7_0 ___ . _ p~~:} ~ ~g _ .. __ ~~c_ep!~b]~ __ . __ . !=!"!'-.. ~~0_.? ___ . 

. _q_o_?~ •. -~~~¥~~e_n_u!:l!_ _. _______ .... ________ . __ . __ -~~~~ __ •. _. ??? _ ...• _ ?~? ___ . __ '!_5_6_-_~1_2 ___ . _ -~~c_ep!~bJ~ _ .. __ . ~!"!'-.. ~qo_.? _. _ . 

. _ q_o_1_1_ .. t'!_i~~e] __ • _ • _________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ___ ~~~~ _ _ _ . __ ?~9 __ .. __ ??§ __ .. __ 2_4_4_-_ ~ 1_2 __ .. __ ~sc_ep!~b]~ _ .. ___ !=!" ('-_ ~q_o_.? ___ _ 

. -q_o_1_3_ . s_el~nJ~~- -. -----------------. ------ ' ---~~~~. -- .. -?~~- --. --?~ ~- --. -_4_0_8_-_ ~9_8_ - . ' - -~~c_ep!~b]~ - - . - - - ~!"~. ~~0_. ~ - - - . 

. _ q_o_1_7_ . _s_ny~~ ___________________ • _ . _______ . __ -~gj~. __ ... ?~9 __ .. __ ?~~ ___ . __ ~o_o_-_ ~~7- _ .. __ ~sc_ep!~b]~ __ .• __ ~~!'-. ~q_o_.? ___ . 

. _ q_o_7_5 __ s_t~o_n!i~T- ___________ . _ . ____________ . __ ._~QI~ ___ . __ ~~-? ___ . __ ~q-? ___ . _ ~ ~ ._o_-_ ~~-~ _ .. __ ~sc:_ep!~b)~ __ .. __ ~~!'-.. ~~O_.? ___ _ 
, • q_0_1_8_. T_h~[li~~- __ • __________________ . ___ •.. __ -~QI~ ___ . __ ~?~ _ ... _ . !?~ ___ .. -~2_6_-_ ~0_4 __ .. _ -~~c_ep!~b)~. _ . ___ !=!"!'-. ~q_O_-? •••. 
. • q_o_1~- . ~a_n!'19Lu_tl)_ ___ ..• ____________ . _____ • _ . _ • -~Q_I~ . . _ . __ !~~ ___ . __ !] ~. _ .... 6_3_0_-_ ~0_4 __ .. __ ~sc:_ep!~bJ~ • _ . ___ !=~!'-. ~q_O_.? ___ _ 

0015 Zinc 1-Jg/L 806 717 616-825 Acceptable EPA 200.7 
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All analytl:lS are included in ERA's A2LA accreditation. Lab Cbde: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 

. 732-329-0200 

Anal. Analyte 
No. 

WP Trace Metals (cat# 586) 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

Reported Assigned Acceptance 
Value Value Limits 
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Performance 
Evaluation 

Method Description 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

WP-186 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

Acceptance 
Limits 

Performance 
Evaluation 

Method Description 

. _ ~0_0_1_ . ~~~f!l~n_u~ •••••••• __ • __ •• _________ • _ . __ _1-!9}~. _ _ . _ .1 ~1_0 ___ .•• ¥~~ __ ... ?~~:) :J ?Q _ .. __ ~~c_ep!~b]~ • _ .••• _E_P_~ ?Q~~ __ . _ 

.• ~0_1_6 _ . ~n!i~o_ny ___________________ • _ _ _ _ _ _ _ . _ . __ ~9}~ _ _ _ . __ ~~~. __ . __ ~?? __ ... _ 3_6_7_ --~~2- __ .• _ ~~c_ep!~b~~ __ .• _ • -~-~ ~g~~ _ . _ . 

.. ~0.0~. _ fl.!~~~i~. ___ . _ ... _ .... ____________ ... _. -~9!~ __ .... ~?~ .... __ ~?~ ..... _4_8_6_-_~7_8_ ••.• -~~c_ep!~b]~. _ . ____ E_P_~ ~Q~~ .... 

. • ~ 0_1_5_. ~a!i_!l~ •••••••••••••••••• _ •• _ • ___ • _ .••• ~9!~ .... _ .1 'Z9_0_ ••.•. 1~ 4_0 ___ .. 1 ~1_0_-_! ~6_0_ •. _ • ~~c_ep!~b]~ _ •.. _ . _E_P_~ ?Q~~ _ • _ . 

. _ ~0_0_3 _ • !'l_e_ryl~l-!1!1 •• ___________ • __ . __ . _ . _ _ _ _ _ . ___ ~9!~ _ _ _ . __ ?~ 1 •... _ . ?~? ___ . __ 2_0_8_ -p_7 __ ..• _ ~~c_ep!~b~~ __ . ____ E_P_~ ~g~~ ___ . 

. _ ~ o_2_5 _ . _s_or~~ _________________________ . _ _ _ . ___ ~Q!~ _ _ _ . ________ . __ ~?~ ___ . __ 6_8_8_ :_ ~~7- _ ..• ry~~ ~~e~~~d- _ . ______________ . 

.. ~o_o~-. q_~d.n:!i~f!!. __ ••• ____ . ________________ . __ -~9!~ ___ . __ ?~~ ___ . __ ?~? ___ . _ -~8_5_-_ ~7_7 ___ . __ ~~c_ep!~b]~ __ . _. __ E_r:~ ?Q~~ ___ . 

. • ~o_o_6_ . q_hf9T!u.n:! •••••• _______ . _ . _____ • _ _ _ _ _ __ ~QI~ . . _ .•• ~?~ .. _ ... ~~~ ___ .. _ 3_9_o_-_ ~0_7 __ •. _ • ~~c_ep!~b~~ ••.• ___ E_P_~ ?Q~~ ___ . 

. _ ~o_o_?. _ q_o_b_a!t ___ • _ • _______ • ____________ • _ _ .• __ ~9!~ _ _ _ . _ .1 ~6_0 ___ . __ ¥?~ ___ . _ ~?§ : _19~g __ . .!'J.o~ !'-9~~et~~~~ _ . ____ E_P_~ ?Q~~ __ .. 

. _ q_o_O!_. q_opp~~ ________ . ___________________ .. _ -~9!~. __ .. _ ~?? ___ . __ ~?~ ___ . _ _7_5_0_-_ ~1_6 __ •. _ -~~c_ep!~b}~ __ . ____ E_P_~ ~g~q_ ___ . 

. • ~o.o_8_ .. rr_o!l •••••••••••• ___ •• __ •• ____ . _ •• __ . __ -~9!~. _ .... ~~~ __ •..• ?1~ ..... _4__5_6_--~9_0 ___ .• -~~c.ep!~b~~ __ .•• __ E_r:~ ?Q~~ .• _ . 

. _ ~0_1,?_. ~-e~9. __________ • ___ . _______ •. _ ..... __ -~9!~. _ .. __ ~1? ___ .. _ ~~? _. _ .. _4__3_1_ --~5_9 __ •. __ ~~c_ep!~b]~ __ .. _. _E_P_~ ?Q~~ __ .. 

. _ q_o_1_o_ . -~~~9_a_n~~~ _________ • _______________ . _ . -~9!~ _ _ _ . _ .11.~0- _ .. _ .1 ~~0- _ .. _ ~~! : _1 ~ ~g _ .. __ ~~c_ep!~b~~ __ .. ___ E_r:~ ~g~~ ___ . 

. • q_o_7j_. ~~~~~~e_n_u~ ••. _ •• __ •• _ •• _ •• ____ ••••. _ • -~9!~. _ ..•• ~~? ..... _ ~?? .. _ .. _4__5_6_-_ ~1_2_ ••.• -~~c.ep!~b]~ __ .• _. _EJ:~ ~9~~ ... . 

. -~0_1_1_ ."!.i~~e] ____ .. ________________ .... _ •.. _ . -~9!~ ___ . __ ?~§ __ .. __ ??? ___ .. _2_4_4_-_ ~1_2 __ •. __ ~~c_ep!~b]~ • _ .• _ • _E_P_~ ?Q~~ _ .. . 

. _ ~0_1;3_ . ~-e~~~i~f!l •• ___ • ___________________ • _ . _ . _ ~QI~. __ . __ ~~~ ___ . __ 9~ ~ ___ . __ 4__0_8_-_ ~~8- _ •. __ ~c;c_ep!a_b~~ __ . ____ E_P_~ ?9~~ _ .. . 

. _ ~0_1! •. ?Jiy~~ _____ . ________ ... ____________ . _. -~g:/~ _. _ . __ ?1? _. _. __ ?99 .... __ 2_0_0_-_ ~6_7_ ... --~~c_ep!~b]~ __ . _. __ EJ:~ ?Q~~ ... . 

.. q_o_7_!5_. ?_t~o_n!i~f!! .• _______ • _____ •• __________ .. _ -~9!~ ___ . __ ~~-¥ ___ .. _ §Q-~ __ .. _ ~ ~ ._o_-_ ~9_.~ _ •. _ -~~c_ep!~b~~ __ . _. __ E_P_~ ~g~~ _. _ . 

. • ~0_1_8_. T_h!l!li.!J~. _. _ • _ •• _ •••• _ ••• __ ••.. _ • __ ..• -~9}~ ..• ... ~J~ ...... !?1. _ .. _ .~2.6_-_ ~<!_4_ ••.• _ ~~t::eP!~b)~ __ .. ___ E_P_~ ?Q~~ . _ .. 

. _ ~0_1~- • ~a_n!l9~u~ ••• _____ •. _ ••• ____ • __ •••••. __ • ~g:/~ _ ••.•• ! 1?. __ . __ !1 ~ ___ . _ . ~3_0_ -. ~0_4 __ .. __ ~~c.ep!~b]~ __ . ____ E_P_~ ?Q~~ _ .. _ 
0015 Zinc (J9/L 723 717 616-825 Acceptable EPA 6020 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001019



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route _130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Trace Metals (cat# 586) 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

Reported Assigned Acceptance 
Value Value Limits 

717 616- 825 

146- 192 

146- 192 

Page 7 of27 

Performance 
Ev,aluation 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Method Description 

EPA 60108 

EPA 7470A 

EPA 245.1 

EPA 7196A 

EPA 7199 

SM3500Cr D 

EPA200.7 

EPA 200.8 

All ana_lytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001020



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

WP-186 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

Acceptance Performance Method Description 
Limits Evaluation 

2870-4450 EPA 60108 

146-192 Acceptable EPA 60108 

2870-4450 EPA6020 

146-192 Acceptable EPA6020 

20.0-40.0 Acceptable SM21208 

4.17- 5.90 Acceptable EPA 180.1 

Acceptable EPA335.4 

Acceptable EPA420.4 

Acceptable EPA200.7 

Acceptable SM4500Si D 

Acceptable SM4500S2- F 

Acceptable SM5540C 

Acceptable SM23108 

Acceptable EPA 9056 

Acceptable EPA 300.0 

Acceptable SM4500CI F 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001021



Study: WP-186 

ERA Customer Number: A064801 

. Laboratory Name: Accutest Mid Atlantic 
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R2-0001022



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 
Anal. Analyte 
No. 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
09/24/10 Report Issued: 

Study Dates: 07/20/10-09/03/10 

Reported Assigned Acceptance Performance Method Description 
Value Value Limits Evaluation 

WP WasteWatR™ Coliform MicrobE™ (cat# 576) 
2500 ~O!~I-~oJi!~_r!:fl_S_(!:v!F) •• __ •••••••••• _. _. _ CFU/100mL 765 561 139.2270 . __ ~~c_e.P!<!_b]~ •• SM9222B . .. .. ... .. - .... "'- .................... ..................... ....................... ., ' ... ""- ...... -..... ,. "' ........ 
2530 F_e~~~ <?~l~f~~~~ (~~)- _ •• _. _ •• ___ •• ___ • _ CFU/100mL 465 319 63.0- 1620 . __ ~~c_ep!<!_b]~ __ SM9222D m FC 

·-~ ................. ' ................. -,_,., ___ ........ ........................... ' .. - - - ............ ~ .. ., .... * 

2525 ~ .. ~~li- (!:"!~)_ - - . - ••••. - - - -- - - • - .•. - - - - CFU/100mL 401 70.8-2270 . -t;J~~ f3-~~~~c:d_ -< • M ............... ' .......... -- .. ... -............ . .. .. .. ... ... .. .. ... .. .. . ' ........... --- - - - -- . 
2500 ~o!~l-~oJi!C:r!:fl_s_(~-~f':!) ___ •• _ •• __________ MPN/100mL 881 147-5290 ' - t;l~! f3-~~'?~~d- -. .. -.............. - .................. .................... . -.......... -.... -- ................ -.. - .... -- .. 
2530 F_e~~~ s_;~l!f~~~~ {~~t;J~ ..• __ • _ . _________ MPN/100mL 660 58.8. 7420 .. t;J~~ f3-~~'?~~d- • .................... ................. ·-------- . -................ -.. . .... -..... - --........... -. 
2525 E.coli (MPN) MPN/100mL 1110 461.2680 Not Reported 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001023



Study: WP-186 

ERA Customer Number: A064801 

Laboratory Name: Accutest Mid Atlantic 
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R2-0001024



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

I Reported Assigned Acceptance 
Value Value Limits 

Perform~nce !Method Description 
Evaluation 

. _4;,3_1_5_. !\C!l!c:n_e ____________ • _ ••• _________ ••. __ );!9}~. _ ..• :: ?~0. _ •.•• 9·519 •. _. _____ ........ -~~c_ep!~b]~ ••. ___ • ~~~ _6_:'2~ ••••. 

4320 Acetonitrile !JQ/L < 2.0 0.00 Acceptable EPA 624 
0 ........... - 0 .. -- .. ---- ... - Oo M-- .. --- 00 ...... 00 .... M ............ -- ' .. ----- ... Oo .. I .... - ............ -- ... -.-- .. - 0- .. - .. - .......... ~ 0 .. - o0- .. ~ ............... 00"' .. - .... -- 0o- .. - .... 0 

4680 cis-1 ,3-Dichloropropylene IJQ/L 35.5 ·45.0 31.5-58.5 Acceptable EPA624 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001025



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
22.35 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) (Continued) 

WP-186 Final Complete Report 

Units 

EPAID: 
· ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

Reported I Assigned I Acceptance 
Value Value I Limits 

Performance 
Evaluation 

Method Description 

. _ ~ 1_0.!5 ... 1! 1, _:1 ~2: '!" ~t~~c_h!o!?~t~~~~ ••• _ _ _ _ _ _ _ _ _ _ _ _ . ___ ~gj~ _ _ _ . _ :: 1 ~o. _ .. __ Q -99 . . _ . _______ . _ ... _ . ~~~e.P!~bJ~ __ .. ___ ~'=' ~ _6f~ • • __ . 

. -~1_1_0_ .. 12 ~,?,_2: ~~t!~c_h!O!?~t~~~~ _______ • _____ ••. __ -~Q_I~ __ •. __ ~~-~ ___ .• _ ?~-? •. _. _ ?~ ._8_--~2:~ _ .. __ ~~c_ep!9:b}~ _ •. __ •. ~~~ _6_2~- ___ . 

. -~0_5¥_. T.e!r.a9~19~~e!~~~~~~ •. ____ . __ .. ____ . __ .... -~gj~ .• _ , . _ ~~-9. _ .. _. ~~-¥ ..•.. ??-_3_--~0:! _ .. _ . A~c_e_P!~b~~ __ . ____ ~~~ _6_2~- . __ _ 
_ _ o_o_6J. _ !.o!l!_e_n!l_. __ •• ________ •• _____ ... __ .. ___ -.89.1~. ___ . _ ~~-?. __ . __ ~~-? __ . __ ?~._7---~~-~ •. __ -~~c_ep!~bJ~. _ ....• ~~~ _6f~. _. _ . 

. _ ~1_5_5_ .. 1!~'~:Tf~C~~o;<:;~~n_z~~~ _ • _ ••••• __ •••. ____ •. -~gj~ __ . . • _ ~~-~ _ .... _ ?~-?. _ . _ . 1 ~~6. -. ~~--~ .... _ ~c_c_ep!a_bJ~ ____ •. _ E~~ _6_2~. _ • _ . 
__ o_o_5_6_ .. 1! ~' }:~r~c~~o;<:;~t~~~~ •• ______ . _____ . _____ . -~gj~ ___ ... ?~-? _ ..... ?~-? ___ .. J? ~2_-_ ~~-~ _ ... _ ~~c_eP!9:b~~ . __ ... _ ~~~ _6_2~- .... 
. -~1_6_5_. 12 1'?:~r~c!'~o;<:;~t~~~~ ••. _. __ • ___ • _ ..• __ . _ • -~gl~ ___ ..• ~~-) __ ... _ ~~-~- _ ... ??-_O_ -_~7:~ __ ... ~c_c_ep!a_bJ~ ... _ . _. ~~~ _6f~ .. _ .. 
. • o_o_5]_ .!!i~~~o!~~t~~~~~~ •• _______ • __ •.• __ • ___ . __ -~gj~. _ .. __ ??·]. __ . __ ~~-~ __ .. _ ~~--4:_~1:! _ . ___ ~c_c_ep!a_b~~ _______ ~~~ _6_2~ _. __ _ 

. _ ~1_7_5_ . !fi~~~O!'~f~i.J.O_!'~f!l~t_h~~~ ••••••• _ ........ _ . _ • -~g_/~ _ ... _ . ~ ?~0 . ... __ Q-99 . ................. ~c_~e_P!~bJ~ _ ....•. ~~~ _6f~ _ •..• 

. -~1_8_p_ .. 1 2~,~:~r~c!'~o!<:;J:r?p~~~ ~~C:~l_ __ . __ .. ____ .... -~g_l~ ___ .• _ ~ _:1 ~o •. _ .• _ g,_p9. ____ . _ .. _ . ___ .. __ ~c_c_ep!a_b~~ •• _____ ~~~ _6_2~- _ .. _ 

.. ~2:_2_5_. YJ~~I .a?~~a!~ _ ......... __ . ___ •. __ .. __ ... -~gj~ ___ .. _ ~ ?~0 ..... _ Q-99. _ .. _.. _. _ _ _ ... A~c_ep!a_b!~ _ .... _ ~~~ _624 __ : 

.• ~2.3!5_. Y,i~~l_c!'~o!iSf~ _. _. _____ ••• ___ . ___ . ____ . __ -~g_/~ ______ ~ 1 ~o. _____ g._09 •... _ • __ •..• _ .... _ ~~c_ep!a_bJ~ _. _. _ . _ ~~~ _6f~ . . __ . 
5260 Xylenes, total fJQ/L 84.9 85.6 48.6- 116 Acceptable EPA 624 
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All ahalytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001026



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

I Reported I Assigned I Acceptance 
Value Value Limits 

Page 14 of27 

Performance 
Evaluation 

Method Description 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001027



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830} (Continued} 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

I Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation 

Method Description 

. -~6_8? .. ~~a.!l.?:1"~-PJ~hJczr.?p~o_py~e_n~. _ •• __________ . __ .!:!!:!'~ ___ . __ -:} ~o. _ .... 9-.99 ___ . ___ . _ .. __ . _. __ ~~c_ep!<:bJ~ __ . ___ ~~~ _8f~9~ ___ . 

. _q_o_6_6_ .. ~t~~~9~~z_e_n~- __ ••• __________ . _______ .• _ _1~9}~. _ •.• _ ~?-~. __ . __ ~~-9. __ . _ ?~--5_--~4_:~ _ .. _ -~~c_eP!C:bJ~ __ . ___ ~~~-8f?9~ _ .. . 

. -~8_3_5_. !'!_e_x~~~~?~C:b_u~C:d_i~~~ •• __ .. _ .. ____ ... __ . _ _1-!9!~ ___ . __ ~ ~~0- _ •. __ 9-.09 . .. __ ... _ _ _ ... _ ~~c_ep!a_b]~ __ . ___ ~~~ _8_269~ .. .. 

. -~8_6_0_ .~:':'~~c:n_o_n~- _. _____ ••••• ____ .. __ • __ •.• _ .1:!9/~ ___ .•. -: ~~0- _ •. __ g._9p ______ . ______ .. _ -~~c_ep!a_b)~. _. _. _ ~~~-8_2~9~ •• _. 

, -~0_6_3_. ~~t~~~~~~ ~~l.?!i~~ _. __ • ______ .. _ .. ____ .•. _1;!9}~ ___ . __ ~~-?. _ .. __ ~~-? .. ___ 5!5:5.: !?~ _ .. _ -~~c_ep!c:bJ~ __ .•. _ ~~~-8f?9~. ~ _ . 
. _'!,9_9_5_. ~=~~!h.Y!-?:P.e.!l!<:n_o_!l~ _(~)~'5l . ... __ . __ .. _ .. _ . . I:!Q!~ _ . _ . __ ~?-~ ___ . __ ?~-9 ___ . __ 3?:0.: ~ ~~ __ . -~~c_ep!c:bJ~ __ . ___ ~~~ _8_2~9~ ___ _ 
. _ ~o_o_5 ___ t--!_a_p_h!~aJ~~~ ____ . ___ •• _ . ________ . ___ . _ • • 1:!9!~ ___ .. __ ?~:_:1. __ . __ ~?-~ __ .. _ _:1 ~ ~1--. '!.2_-~ __ . __ ~~c_ep!~bJ~ __ . _ • _ ~~~ _8f~9~ _ ... 
. -~1.0.9~. !3.t~r~~r: ••••• _. ___ • ______ . _______ •. _ . _. _1;!9/~ ___ . __ ~ ?-_0 ___ . __ 9-99. _ ... _________ .. _ ~~c_eP!C:b_l~ __ . ___ ~~~-8_2~9~ __ .. 
. -~1_0_5_ .. 1~ !·! ~2: '!'~t~~c.hJo!?~t~~~~ __ • _ • _. _______ •.. __ 1;!9}~. __ .• ::] ~0- • .. __ 9-99 __ ... _ ..... ___ ... -~~c_ep!~bJ~ __ . __ • ~~~-8_2~9~ _ • _ . 
. -~1.1_0 ___ 1~!·?~2:'!'~t:~c_hlo!?~t~~~~ _ •••• __ • _ •••••.. __ _ !;!!;!}~--- .• ~~~-~- ••... !?~·? ....• ~1-.8---~2:~ ... _ -~~c_ep!~b)~ •• __ • -~~~-8_2~9~. _ •. 
. -~0_5~- _T_e!r!'l~~~?~~e_t~~~~~~. ___ •• ____ . _ .• ____ •. __ .1:!9-'~ ___ . __ ~~-~ __ •. __ ~~-9 __ . _ ?f?-_3_-_ ~0: 1 _ .. __ A~c_ep!C:b!~ __ ... _ ~~~ _8_2?~~ _ . _ . 
. -~0_6! •. :r.o~t:e_n~- _______ • ___ •• _ •• __ • _ •• _ • ___ . _ •• !:!!:!'~. __ .• _ ~~-?. __ . __ ~~-?. __ .. ?~-?. -.'!.4.:~ _ .. _ -~~c_er!8:b)~ .•.. __ ~~~ _8f~~~ ___ _ 
. -~1.5_5 ___ 12~·1:~r~c~~O!<?~~n_:!~~~ ____ • ____________ . __ .1:!9!~ ___ . __ ~~-~- _ ..•. ?9·? .. ___ J~~6---~6:9 .... -~~c_ep!~b)~. _. ___ ~~~-8f~~~- __ . 
. -~0_5_?_ .. 1! ~· J:T!~c~~O!<?~t~~~~ __ . _______ ... __ . __ .. __ 1;!9}~ __ •. _ . ~~-? ___ . __ ~~-~ __ .. _ J~ ~2--. ~~-? _ .. _ -~~c_ep!~b)e __ ... _ ~~~-8_?~0~. __ . 
. -~1_6_!5_. _1~ ~·?:Tf~C~~O!<?':t~~~~ •• ___ . _ .............. _1;!9}~. __ .. _. ~~-_:1- _ .. _ . ~~-~ _ . _. _ ?i?-_0_-_'!.7_-~ . .... ~~c_ep!<:_b)~ _ .. _ • _ ~~~ _8_2_?~~ _ . _. 

5260 Xylenes, total 119/L 84.9 85.6 48.6- 116 Acceptable EPA8260B 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001028



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

ANnal. Analyte 
o. 

WP Volatiles (cat# 830) 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

I Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation Method Description 

. -~3_1_?_. ~c~!c:n_e _________________ •• _________ . __ _1:!9.'~ __ •. ________ . __ g._09 ___ . __________ .. _ ~~! 13~P.<?~~d- •. ______________ . 

. -~3_2_0 __ ~c~!C:n]t~i~e- _. _ •• _______ • ___ .• _ _ _ _ _ _ _ • _ _1:!9.'~ _. _ .• _ •••• __ . _. 9·Sl9. _ •.• _. ____ • ___ . _ ~?! 13~P.<?~~d- _ . __ • __ • ___ ..•••. 

. _4_3_2_?_. ~C!<?I~i!l ••••••••••••.•..••••.••.• _ . _ ... -~9~~ ••• , ••••••••.•• 9·99 . .• , ..•.........• ~?~ 13~P.<?~~d-. , ••.. _ •••• _ •.••. 

. -~3_49_ -~c-~l<;>~i!r~~ ____________ . ____ • _ .. ____ .. _ -~Q/~ ___ .. : _____ .. __ g._09 __ .. __ • _______ .. _ ~?! 13~P.<?~~C!. _. ____ • _________ . 

. • ~0_6;5_ .. ~e_n~~~~ _______________ • _ _ _ _ _ __ _ __ _ _ _ .~9}~ ___ . __ ?9·? ___ . __ ?9·9 .... _ )~~6_-_ ~6_.~ _ .. __ ~~~ep!<:bJ~ __ .. ___ ~~-:' _6_0? ____ • 

. _ q_0_6_0 __ .Bf?TEJ~~c~~o!'?r:!l~!h~!l~ ____ •• ________ .• _ .• _ -~9}~. _ _ . _______ .. _ • ?9·} ___ . _ ~ ?~8---~7_.9 _ .. _ ~~! 13~P.'?~~d- •. ____ • ____ • ___ •. 

. _q_o_6_?_ .. B!?TEJ!O!T. ___ .. ____________ • _______ . _. -~9}~ ___ . ________ . __ ?9·?. _ ... :1~~6_-_~1_.? _ .. _ ~~! 13~P.<?~~d- _ . ____________ •• _ 

. -~9_59_. _Bf?T.?!:".eJ~c:n_e __ •• __ ••• ___ • _____ • ____ . __ -~Q.~~ •••.• __ • _ •• _. __ 9·99. __ .••• ___ • ____ . _ ~?! 13~P.<?f!e.d __ . _____ • ________ . 

. -~4_19_. 2;~~t~!!?~~ ~~~~)-------------------- .. - -~9!~- -- . --.- •• - .. --! 1 g--- .. _3.?:Cl_: E~- .. -~?! 13~e<?~~d- - . ---.- • ------.- . 

. _ ~o_op __ t~'!-_!3_u!~ ~e,t~~~-e~~e_r_(~T_B_~) ____________ .• _ -~9.'~ ___ . __ ~~-~ ___ .• _ ~~-! _. _. _ ??-_1_-_ ~~-1. _. __ ~~c_ep!~b]e_ __ . ____ ~~-:' _6_0? ____ • 

. -~4_59_. ~~r~<?~ ~i_s~!.fi9~ _. _. ___________ . _. ____ ... -~QI~ ___ . ______ ••. _. 9·99. __ ... __ .•• __ . _. _ ~?! 13~P.<?f!e.d __ . __________ • ___ . 

. _ o_o_55l_ . ~a!~<?~ !e:.t~a;;~~o~i~~ ___________________ . __ -~q_l~ •• _ . ________ . __ ~! ·? ___ . _ ) ? ~7_-_ ~3_.?. _. _ ~~! 13~P.<?~e,d __ . ___ • __________ . 

. _ q_o_6_4 __ ~h]<?r_?~~~~e,n_e ______________ • _______ •. __ -~9}~ ___ . __ ~~-9 _ .... _ ~~-! _ .... _6~: ~:! Q~ ... __ ~~~ep!~b]~ __ . ____ ~~-:' _6_0? ____ _ 

.. q_o_6_1 __ ~hJ<?r.?~~b!<?r:!l?T.7!h_a_n!:_ ____ • _ _ _ _ _ _ _ _ _ _ _ . ___ ~Q!~. _ . . __ .... _ .. _ . ~ 9? . _ •.. _7~:5.: ! ~~ __ . _ ~?! 13~P.<?~~d- _ . ________ •. __ • __ 

. -~~8_5 __ ~h_l<?r.?~!h_a,!l~ ________________________ . __ -~9!~ ___ . ________ . __ 9._09 ___ . ___________ . _ ~~! 13~P.<?~~C!. _ . ______________ . 

. -~5_o_o_. ~.:-~~~.?~~e_t~~~~i~~~~!h_e; _________________ . __ -~q_t~ ___ . ________ . __ 9·99. __ . ______ . ___ .. _ t::J~! 13~P.<?'!e.d __ . ______________ _ 

.• q_o_5_5 __ ~hJ~rg[o!T. _________________________ . __ J:!9}~ _ _ _ . _____ • __ . __ §~-9 __ . : _ ~9-_6_-_ ~1_.9 __ . _ ~~! 13~P.~~~d- _ . __________ •• __ _ 

. _ ~9_6_0 __ ~hJ<?rE'!:".e}~~r:e __ • __ • _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ..• _ ~Q_I~ _ _ _ . ______ • _ . _ • 9-99 _ .. , __ . _ . _____ .. _ ~~! 13-~P.<?'!e:'!. _ . ___ • _ • _ • ____ • _ . 

. _4;,5_7_0 __ ,1.!~-!J!~r~!!l.o:~-g~I.?~~P!?~~r:e. (~:?_~~~)_ ______ . _. -~QI~. _ •..•••••••.•• 9·99. _ ....• _ •.•..... _ ~?~ 13~~<?f!~d- _ .• ______ • __ • ___ . 

. -~5_8_? ___ 12~·!J!~r~!!l.o~!h_a_n_7 _(~!J.B) ____ •• ________ .... J.!Q./~ _. _ .. _ •• _ .... __ 9·.99 _ ......... ____ •. _ ~~! 13~P.C!f!~d- _ .. _____ ...... _. _ 

. -~5_9_5_ .. C?.i~r_?~o-~e_t~~~~ _____________________ ... -~9}~. __ .. __ . _. _ .. _ . 9·.99 _ .... _______ • _ .. ~ t::J~~ 13~P.<?~~d- _ ... ___ •• __ ••• __ . 

. _q_o_9_4 __ .1,~-P!~hlqr<;>~~~~e_n~-. ____ •• _____ • _____ . __ -~9}~ ___ . _. ?~-~ __ ... _ ~9·! .. _. __ 5_?:2_: !Q~ _ ... -~~c_ep!~bl~ __ . ____ ~~-:' _6_0?. ___ . 

. • q_o_9_.?_ .. 1,~-!J!~hlqr,<;>~~~~e_n~- __________________ . __ -~9!~ __ •. __ ?~-9 ___ . __ ?! ·9. __ . _ ~~~2_-_ ~0_.~ _ •. __ ..:-~~ep!~bJe_ __ . ____ ~~-:' _6_0_? ____ _ 

. _ ~q_9_5_ .. 1 2~-P!~hJqr<;>~~~~e_n~- • ______ ••• ___ • ____ . ___ ~9}~ _ _ _ . __ ?~-? ___ . __ ?~-9 ___ . _ ~?·.1 _-_ ~~-? __ . __ ..:-~~eP!<:bJ~ __ . ___ . ~~-:' _6_0? ___ • _ 

. -~6_2_5_ .. C?.i~~~?~o_?!fl_u.?~C:ll]~t~~~~ S~r~<;>~ _1,?~. _. ____ .. _. _!;!QI~ ___ . _____ • _ .. __ 9-99. _ .. ____ . ______ .. ~~! 13~P.<?~~d- .. __ . ____ • ____ • __ 

. -~6_3_o __ .1, !·P!~hl<?r?~~h31!:1~ ____________________ . __ -~fl'~ ___ . ________ . __ 9·99. __ . ___________ . _ ~~~ 13~e~~~C!. _. ______________ . 

. _ ~o_5~- __ 12~-P!t?.hJqr<;>~~h.?!:l~. _______ • _ • _________ . ___ ~!!'~ _ _ _ . ______ . _. __ ~?·! ___ . _ ~ ~._7. --~o_.? __ . _ ~?~ 13~e~~~C!. _ . ______________ . 

. -~6_4_0_ .. 1.! ~-P!<:.hJqr<;>~~hy~e.!l~. _ •• _ • __ • _________ •. __ ~~q_l~ ___ . ____ • ___ . _. 9·99 ___ .. __ . __ . _ .... _ ~~! 13~P.<?~~d- _ . __ • ____ • ______ _ 

. -~6_4_5_. ?!s.:-!·?:E?ig~l_?~~e_t~~~~~~ ________________ . __ -~9}~ ___ .. ______ .. __ ?~·9. _ .. _ }?-_9_-_~4_-~ _ .. _ t::J~~ 13~P.<?'!e,d __ . __ •• _. ________ . 

. -~7_09_. t~a!1?:1,~-.PJ~hJ<?r.?~~hy~e_n~- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -~q_l~ __ • . _______ .•• 9·.99 •• _ ....••.. ____ ..• ~?~ 13~P.<?~~d- _ .••• ___ • __ • ____ . 
-~6_5_5_ .. 1,~-!J!~hJqr,<;>p~op~~~ _________ • ______ • __ . __ -~9!~ ___ . __________ 9._09 _ ... _______ • _ .... ~~! 13-~P.~~~d-- . ______________ . 
4680 cis-1 ,3-Dichloropropylene 119/L 45.0 31.5- 58.5 Not Reported 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001029



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 83.0) (Continued) 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Oates: 07/20/10-09/03/10 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation 

Method Description 

. ___ .. _ N~! '3~~1:!~8_d_ .. ____ •••• ____ ••. 

. -~2_2_!i __ YJ~~I !"~~~a!~ ___ . __ ._. ___ .. __________ . __ -~9!~ ___ . __ . _______ g.~o .... _ _ _ _ _ __ _ _ _ _ Not_ R~PC!I'!S.d __ . _____ .. __ . _ . __ . 

. • t?.2:3?_. YJ~Y.I ~~~o~i9~ _. ___ ••.• _ .. ___ .• ____ ..•. __ -~9!~. _ .. __ ..... ___ g._o_o ___ . __ . _. _. __ . _. _ t;J~! '3~~C!r!S.d_ •. _ ••• __ ••• _. _ ••• 
5260 Xylenes, total 1-19/L 85.3 85.6 48.6-116 Acceptable EPA602 
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All analytes are included in ERA's A2LA accreditation. Lab Code:'1539-01 

R2-0001030



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
09/24/10 Report Issued:· 

Study Dates: 07/20/10-09/03/10 

Reported Assigned Acceptance I Performance 
Value Value Limits Evaluation Method Description 

.• '!3_1_5_. ~c!l!~n_e ____ • _______ . __ . ________ • __ ..•• -~Q/~ .... ____ . _ .... _ 9·.99 .... _ ...•.. ___ ... t;J~~ 13~1?~T!~d- •.•• _ ••••.. _. _ ••. 

. • '!3_2_0 _ . ~c!l!~n]t~i~e- __________ •• _ •• _ . _ • _ • _ _ _ _ . __ • ~gj~ __ • . _ ••• ____ . _ • Q ·.99. _ ...... _ . _ ...... t;J~~ 13~1?~T!~d- _ .• __ ••••••••••• _ 

. _'!_3_2!i •. ~C[C!I~i~- •••••••••••••••••.•. _. _ ••. _ , .. -~gj~ .•• , ...•..••..•• Q-.99 •••....•.••...• ,. t::J~~ J3~J?~~~d- ..••••.••.• _ .•••• 

. _'!_3_4_0_. ~c~19~i!r~~ ••• _ •• ___ •• _ ••• _. ______ ••..• -~gj~ ..• .•...••.•.•• Q-.99 _ ... __ .• _ .•...... t;l?~ 13~1?~T!~d- _ .. _ .. _ •••••••••. 

. -~0_6_5_. _B_e_n~~~~ _. ___________ • _____ • ____ • __ . __ -~gj~ _ ... __ ?9·?. _ .. __ ?9·9. _ .. _ )?:.6_·-~6_.~ _ .. _ :~~~ep!~bJ~ __ . __ -~~~-8_0,?)~ .... 

. • ~0_6_0_ , !3!9'!199~C~~Of~f!l~~h!J!l~ •••..•.••••••••••.•• -~gj~ . .•.•••.••....• ?Q·) . .... ! ~~8_-_ ~7_.Q .•.• t;J~~ J3~J?~r!~d ••.•••••••••.••••• 

. -~0.6_?_ .. E~~T?'!lSJ!O!'!l. _ ••••• _ ••••• _______ . ___ . _ . _. -~gj~ •.• .••..•• _ .. _. ~Q-?. _ ... )?~6_-_'!1:? .... t;J~~ J3~J?~r!~d- ....•.••••• __ •••. 
4950 Bromomethane - . -~gj~ . . - . - • - . - . - -. - -Q :.09- --.•••.•.•. -•... t;J~~ 13~1?~T!~d- ..••••.••.•. - - - •. 

Page 18 of27 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001031



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) (Continued) 

WP-186 Final Complete. Report 

Units 

EPAID: 
ERA Customer Number: 

· NJ00141 
A064801 

Report Issued: . 09/24/10 
Study Dates: 07/20/10-09/03/10 

Reported Assigned Acceptance 
Value Value Limits · 

Performance 
Evaluation Method Description 

. -~6_8_:'5_. ~r_a,!1~:1~~-.PJ~hJ~r_?p~opy~e_n~- ... ____ • ____ •. __ _1:!9!~ .. .. _ ... ___ ... _ g._09 •• _. _____ • _. _ ... _ ~.?! 13~~<?"!eo;d __ . ____ • _. _. ____ •. 

. _q_o_6_6_. ~t~~~~~r;z_e_n~ __ •• _. __ • ________ • __ • ___ . _ • -~9!~ ___ . __ ~?-~ ___ . _: ~~-9 ___ . _ ?~~5--_ ~~-~ _ . __ .-:.~c_ep!~bJeo; __ . ___ ~~~ _8!J?~ ~. __ . 

. • ~8.3_:'5_ .. f-!~X~9~1.?~~b_u!~'!_i~f!e: • _ ..•. ___ .• _ ......... -~9~~ ___ ...•.•• __ . __ Q-~9 . . _ .... _ . ______ , _ N<_:>! J3~~~"!~d- _ .... _ . ___ ... _ .. . 

. -~8_6p_. ~:J:I~~~n_ci_n~- ___ . __ • __ •• __________ • _ •.• _ .~9!~ __ ........... _. Q-99. _ ........ _ ...... ~.?~ 13~~<?"!e:'!. _ .••.. _. ____ . _ ••. 

. _qo_6~- .. ~e:~~~~~~~ 9~1?!i9~ __ • _____ . _. _. _______ . __ -~9!~ ___ . ___ . ____ . __ ~g-? ___ . __ 5?:5.: !?5_ _ .. _ ~?! 13~e~~e:d_ •.• _____________ . 

. _ ~9.9_:'5_ . ~=~~!hy!-?:P.e_!l!<!_n_o_!l~ _(~J~I5t . _ . _ .. _ ........ -~QI~ . .... _ . ____ ..... ?~-9. _ ... _3?:C!.: ~! ~ .... ~.?~ 13~~<?J!e:d_ •. ___ . __ • ___ . _ ••. 

. • 5_0_0_:'5 _ .. ~a_P_h!~aJ~r;~ _______ •• _ • _ _ _ _ _ _ _ _ _ _ _ _ _ . __ • ~9}~ ___ .... _ . ____ . __ ~?-~ ___ .. ~ ~ ._1_ -:!~-~ __ .. t:-J?~ 13~e<?J!~d ••..••.•. ____ . ___ . 

. _5_1_0.9_. ~tyr~!l~ __ • _. _____ ...• __ .. __ .. _ _ .. _ ... _ -~9!~ __ .. ___ .. ___ ... g._op ___ .. _ .•. _ . ____ . _ ~?!-13~~<?~~d- _ . ____________ ... 

.. 5_ 1_0_5 ... 12 ~· _:1 ~2: "!" ~t~~c_h!~r?~t~§l~~. _ ••••.• __ ••• _ • .. _ _1;!9}~ ~ . . . ..• _ ....... Q-.9.9 _ .•. _ . ___ . ____ ... ~.?~ J3~~<?~e:d. _ . ____ • _ ... _ •. _ .. 

. • 5_1_1_0_ .. 1~ ~·?·.2: "!"e:t:C!_c_h!~r?~l~~~~ _. ___ . _________ . __ -~9!~ ___ .. _ .. ____ . __ ?~·? ___ ._~!._a_-_ ~2_.~. _. _ ~?! 13~~<?"!El_d __ . ___ .• ____ • _ .• _ . 

. -~0_5!3_. ~e!r~9~1.?~~e}~XI~r;e_. ___ . _______ ... ___ ... _ .~9_1~. __ . _. _. _. __ .. _ ~~·¥ ..... ??-_3_·_~0_. ~ _ .. _ ~?! 13~~~~eo;d __ ... _ ... ______ ... 

. • ~0_6! _ _:r_o!u_e_n!l. __ • ___ • _. _. _ • _. _______ • ____ . _. -~9!~ ___ . __ ~~-~ ___ . __ ~~·?. _ .. _ ?~?.-:!~-~. _ ... .-:.~cep!~b~e: __ .. __ ~~~ _8_0?~ ~ ___ . 

. _ ~1_5_5 __ .1!~·~:T_r~c~~o!~~e_n_z~~~ _ • ___ • __ ••• ____ • _ . ___ ~9!~ ___ ... _ . ____ . _ . ?g·? __ •. _ J ~--6_ --~6_.Q __ .. _ ~?~ ~~~<?~eo;d __ .. _ . _______ . _ . _ . 

. -~0_5_6_ .. 1! ~·~:T_r~c~~o!~~~~~~eo; ______ . ___ •.. _____ . __ -~9!~ ___ .. _ .. __ .... _ ?~-~- ___ ~~-_2---~6_.~ _ ... N?! ~~~~~eo;d_ ~. __ . ______ .. ___ _ 

. _5_1_6_:'5_. _1 2 ~·?:T_r~c~~ot<?e.t~~~e_ ____________ . _. _. _ . __ -~9!~ _. _ .. _ ... _____ .. _ ~~-~- __ . _ ?~-_o_-_~7:~. _. _ ~?~ J3~e~~eo;d __ . __ • ______ •· ____ . 

. _ ~o_5!_. !!i9~~o:~e_t~~~~~e:. _______ . ____________ . _. -~9!~ ___ .. ______ .. _ . ~~-~ ___ . _ ~~--4_ -_ ~1_.: _ .. _ ~?~ 13~e<?~e:d __ . _ . _ . _ • ___ . ___ . _ 

.. ~2?:.5 •. Y,i~XI.a_?~~a_!e_ __ • __ . ____ • __ . __________ . __ -~9!~. __ ... _. ___ .. _ . ~._oo _ ... ___ ... __ .... _ N<_:>~ J3~~~f'!~d_ _ ... _ . ______ . _ _ . 

. _ ~~3_?_ . y_i~}'_l_9~1_o;i9~. _____________ .• ____ ... __ . _ . -~g_l~ __ .. _ . ______ . _ . ~--0.9 _ _ _ . _____ .. _ ... _ ~?~ 13~~<?J!~d- _ ... __ . ___ • _ . _ ... 
52.60 Xylenes, total !-19/L 85.3 85.6 48.6 -116 Acceptable EPA 8021B 

WP Chlorinated Acid Herbicides (cat# 829 

.• ~5_0_:'5_ . J\C!fi_U5J!'f~~ ............................. . ~9~~ • ••..••••••••.•• ?·_8? .... _ ~-?Q~ : 1~2_0_ ..• t:'J?~ J3~e~~~d- •.••.•..••••..... 

. _ ~7_7_:'5_ .. ~C:~~ __________ . ____ . ____________ ... _ -~!)/~. __ .. _ ~ ?9 ___ ... ~-!39 ___ . __ .. _ . _ . _ .... . .-:.~c_ep!<!_b!e_ __ . ____ E_P_~ ?! ~1- . _ .. 

. . Z7_Bp_ . ~C:~~ __ .. ___ .... _ . _______ .. __ . _ . .. . ... ~9/~ _ _ _ . _ . -~_59. __ . __ ~ ._09 _ ..... _ . ____ . . __ .-:.~c_ep!~b!eo; . _ . ___ E_P.~ ~ ~ ~ 1_ .. 

. • ~5_0_0_ . ~.:fY~!r?P~~~~~- __________ . _ .. _ •• _ ........ -~9/~ _ .•.... ____ .. _ . ?-~9 __ ... ~-?~~: ~~0_8 __ • ~?~ 13~~~J!eo;d_ •. _ . _ ..• _ •..... _ . 

. -~6_0~-. fl_e_n!<!_c_h!~.r9e~e:f!.o)_. ______________ . __ . _. -~9/~. __ .. __ 6~q ___ . __ ?·??. ____ q.?~~: ~?-_3_ .... .-:.~c_ep!<!_b~~. _ ..• __ E_P_~ ?!~1- __ .. 
, -~6_4_:'5_. _P.i~l<?~a~ _ ••• __ •• ___ . ____ ..... _ •. ___ ... -~!)/~. __ . ___ 1:~ __ .... ?-}~ .. _ --~-21~: ~:9_0_ ... .-:.~c_ep!~b}e_ .... ___ EP_A ?!~1- _ .. 
. -~6_5_?_. ~!~·~:T_. _____________ .... ___ .. _ .. __ . _. -~9/~. _ •. __ _ 4:~. _ ... _?·.:'59. __ .-~·??~: ?Y .. _ .. .-:.~c_ep!~b_le:. _ . __ . _E_P_~ ?!~1- __ .. 

8650 2,4,5-TP (Silvex) !-19/L 4.1 6.04 0.852-8.82 Acceptable EPA 8151 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001032



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP PCBs in Water (cat# 8325) 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation 

Method Description 

. _ ~0_4_0 _ . (\!?~I?~ ! q ~ ~ . _ ......... ________ .. _ _ _ .. _ )!Q.f~. · _ .• . •• <.. ~-~9 ... _ . 9 ·519 _ •... _ ...... __ .. _ . ~~c.ep!8;bJ~ ••.•• __ ~~ ~ _6_0~ _ • _ •• 

. _ ~8_8_5_ • ~.r?~l?~ ! ~~1- _ • ______ ••••••••••• _ • _ _ _ .• __ ~Q_I~ _ • _ .• _<_ ~-~9 .... _ 9 ·519 . ... ___________ . _ . ~~c_eP!8:bJ~ • _ .• ___ ~~ ~ _6_0~ ____ . 

. • ~0_4f . . ~.r9~19~ g~2_ ••... _ ......•• _ .• ___ . ___ .. _ . ~9!~ . ••.• ;_ ~-~9 ..... 9·.09 ••......... _ . _ ... :~~c_ep!8;bJ~ • _ ..• _ . ~~~ _6_0~ __ ••. 

. • ~0_4_0 .. (\!?~I?~ g~2_ __ ... _ .... _______ .. __ . _ . . __ . ~g_l~. _ _ .. ;_ ~-~9 ... __ g.519 __ .. _ ... _ .. _ . _ ... _ ~~c_eP!8:bJ~ __ .•• __ ~~ ~ _6_0~ ••••. 

.. ~0_4~-. (\!?~I?~ g~~ .. _. ___ . ______ . _ . _______ . __ -~9!~ ___ .. ;_~·~9 _ .. __ g.519 .... ____ . _ _ __ _ ... ~~c_ep!8;bJ~ _ ... ___ ~~~ _6_0~ __ • _ . 

. _ ~0_4_5 _ . ~r9~19~ g~~ ___ . _ .. ___ ... ______ .. __ . . _ . ):!9!~. . . . • ;_ ~-~9 ..... g ·.99 . . _ . _ . __ . _ .• _ ..... ~~c_ep!<:bJ~ • _ . ___ • ~~ ~ _6.0~ ____ _ 

0046 Aroclor 1260 J.l9/L 2.4 2.62 1.25-3.47 Acceptable EPA 608 

WP PCBs in Water (cat# 8325) 
. -~0_4_0_. :'\!?~1?~ !q~~ .. ____ ... ____ ... ___ •. ___ . _. -~Q.I~ ___ . __ <_~·~9 __ . __ g._99_. _. _ ... __ •.. _ .. _ -~~c_ep!t:bJ~ _ •.• _. _E_PA ~9~2_. _ .. 
. -~8_8_5_. ~r9~19~ !~~~ _ .. _. ____ . _. _. ___ . ______ .. _ -~9!~ _ _ _ __<_~·~9. _. __ g._o9_ ....... ______ .. _ -~~c_ep!<:bJ~. _ ..... E?.~ ~9~2. ___ . 
. -~0_4f_. (\!?~I?~ !~~2_ _ ............ _ ............ _ -~g_l~ .•• .. _<_~·~9 _ .. __ g.p_o_ .... _ .. __ ... _ .. _ :~~c_ep!8;bJ~ __ . __ . _E_PA ~9~2_ _ .. . 
. • ~0_4_0_. ~r9~19~ !~~2_ .. _ . ___ .. __ . ____ ......... __ -~9!~ ___ .• ;_ ~-~9 __ . __ g._99 _ ... _ .. _. ____ •..• _ ~~c:_ep!8;bJ~ __ . __ • _E_P_~ ~q~2_ ... . 
.. ~0_4~ .. ~9~19~ ! ~~~ ...... _____ . ___ . _ .. ____ . .. _ . ~9!~. . . . _ ;_ ~-~9 .... _ g ·.09 .. _ . _ .. ___ .. __ ... -~~c_ep!8;bJ~ _ •. ____ E?._ ~ ~9~2. _ •.. 
. _ ~0_4_5 •. (\!?~I?~ ! ~~4:. ..... _ ... _________ . ____ . . __ . ~9!~. . . . __ <_ ~-~9 ..... g -.99 . ... _ . __ •.•....... ~~c_ep!<:bJ~ ••.• _ • _E?.. ~ ~9~2. ___ . 

0046 Aroclor 1260 J.l9/L 2.4 2.62 1.25-3.47 Acceptable EPA 8082 

WP PCBs in Oil (cat# 8355) 

.• ~9_0;5_ • ~.r?~l?~ ! ~~4;_ • _ • ____ •• __________ . _ • _ • . •• ~.9!~9- • _ ... ~ ?~5 •••.•. 9 ·99. _ •.•..••• __ ...... ~~c_ep!<:bJ~ _ •. _ •• _E_P_~ ~9~2. ___ . 
8910 Aroclor 1260 m9/k9 <2.5 0.00 Acceptable EPA8082 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001033



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Base/Neutrals (cat# 833) 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation M'ethod Description 

. -~5_o_o_. !\c.e!l~P~t~;~~ _______ • __ .•• ____ • _ _ _ _ _ •. -~gj~. _ ... _ ~~-? _ ••. __ ?~·! . ... _ ~g._8_-_ ~1_.~ __ . _ -~~c_ep!a_b}~ __ . ____ ~~~ _6_2§ ___ .. 
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. -~1_4,? __ ?.:-~'!'!n_o:~·~e:_t~~~~~~~e_n_e_(?:t?l~!d}~e_) ______ . __ ygj~ ___ . _ :: ~~0- __ . __ ~-90. _ .. ___________ . __ A~cep!ab!e_ __ . ____ ~~~ _6_2,?_. __ . 
_ • ~5_4_5. _ ~}l~n.e __ •• _ •• ___ .... __ •. _____ . _ _ _ _ _ __ __ ~gj~ __ • . __ -: ?~O- _ .. __ Q-99. __ . ___________ .. -~~c_ep!a_b}e_ __ . __ • _ ~~ ~ _6_2,? _ . __ _ 
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. -~5_7_5 __ B_e_n!?(aJ:~t~~a_c_e~~ ....... __ • _. _ ••.. ____ • -~gj~ ___ . __ -: ~ ~0- ••. __ g._op .... ___ .. ___ .... __ ~~c_ep!a_bJ~ __ . ____ ~~~ _6_2§ __ . _ . 

. -~5_8_?_ .. s.e_n!?(b)~~~r~~t~_e~~. _ ••.. __ .. _________ •. __ .~!l/~ _ ... __ ?~-? _ ... __ ?~·7 __ •.. ~~3_8_-_40_.? ___ ~~c_epta_bJ~ _ .... ___ ~~~ _6_2§ __ .. _ 

.• ~6_0_0_. _B_e_n!?(k)~l!.O!~~t~;~~ ___ .•••••• _ • ___ • _ •. _. -~!)/~. _ .. __ ~~-~ __ .. __ ~~-~. __ . _ _:1~~6_-_ ~9_.~ ... _ -~~c_ep!a_bJ~ _______ ~~~ _6_2§ ___ .. 

: -~7_9_0_ .. 1:9~1?r~f!.ap~!h_ale_n_e_ •• ___ • _ •. _. ___ •• _ •. _. -~9/~ ...... -: ?:0 •• ___ • g.pp __ .............. _ -~~c_ep!a_bJ~ •• _ •••• ~~~-6_2§ __ •.. 
. • ~7_9_5_ . 2:9~1_?~'!_n_ap~!h_ale_n_e_ •••••••.•.. __ ••• __ . _ . -~gj~. . . . __ ~ ~-?. _ •.•. ?~-~ _____ ~~4_7_ -. ~7.-~ _ .. _ . ~~c_ep!a_bJ~ __ . ____ ~~~ _6_2§ ____ . 
. • ~8_2_5 __ ~:9~1?~~~h_e!'Jyl~~~e_ny~e_t~~r- _____ . _______ . __ ygj~. _____ ?~-? __ .. __ )?~ __ .. _ _4_4:~ ~ ~4~ __ . _ Acc_ep!a_bJe __ . ____ ~~~ _6_2? ____ . 
. -~8_5,?_. ~"!_ry~e_n_e ____ ••••••• _ •• __ • ____ •• ____ .•. -~gj~. _ .... ?~-~- ..... ~~·?. _ .• )~~6---~'Z-~. _. __ ~~c_ep!a.bJ~ __ .• _. _ ~~~ _6_2§ __ . _ . 
. • ~8_9_5 __ !=!_i~~~~(~.Na_n_t~r_ag~~C: _ •••••• _. _ ... _ •• _ ..• -~gj~. __ ... -: ~ :0 __ •.• _ ~-~~. __ . ______ . ____ . __ ~~c_ep!a_bJe_ ____ ... ~~~ _6_2,? ____ _ 
. -~9.0_.?_. -~i~~r:.~of~r:;t~ _. _ •• __ . _ • __ • ___ .• ______ .•. -~~~~. _ •.• _ ?~ .p _ . _. __ ~~-) . .... }?-_5_-_ ~~-~ __ .• _ ~~c_ep!a_bJ~ •.. __ • _ ~~~ _6_2§ _ •.•. 
. • ~9_2_5 ••. ~i:n:~~I¥1P~~h_a!<!_t~. • • • • • • • • • • • • • • • • • • • . • _ -~gj~ _ • • . .• ??·? __ ... _ ~~-_4 •••. __ 2~:~: ~ ~ ~ __ . _ . ~~c_ep!a_b]~ __ . ____ ~~ ~ _6_2,?. ___ . 
. ;~6_1.0. _ .1!~-_!)~c:_h]C!_r?~~~~e_n_e. _ • _____ • __ • __ • _ _ _ _ _ •.. ~g_l~ ___ .. __ ~~-.? ___ . __ ~~-_8 ___ .• _1_1 :2.: ! ! ~ _ .... ~~c:_ep!a_b]e_ ••. _ ••• ~~ ~ _6_2?. _ •.. 
. • 4;_6_1_5 ... 1!~-!=>!C:.hJ~r?~~~~e.n_e ••• _ •• _ •• _ . _ ••. _ • _ _ . __ • ~~~~ _ __ . __ ~?-~. __ .. } 1? __ .. __ 1? :0.: ! ~~ ... _ . ~~c_ep!a_bJ~ • _ . __ •• ~~ ~ _6_2§ _ .• _ . 
. _4;,6_2_0_ .. 1!4;,-!J!C:.hJ<:r?~~~~e.n_e_. __ •••. _ ....... ___ . __ -~gj~ ___ .•. ~ ?:0 .. _ .•• ~-.09. _ .. _ . __ . ___ . _ .. _ -~~c_ep!a_bJ~ __ . ___ • ~~~ _6_2,?. ___ . 
. -~9_4_5_ -~!~!:~i~~~9~o_b:'l!'J~i9~n_e ________ . _. _. ___ • __ • _ -~9!~ ... _ . _ -~ ?:O __ .. __ o.p9_ ... _ .. __ .. ___ ... _ -~~c_ep!a_bJ~ _ .. __ • _ ~P~_6_2? ____ _ 
. _ ~0_7_0_. P.i~~hylp~!h_a!a_t~ _ •••.•• ___ •• _. _ .• _ .• _ •. __ -~gj~ _. _ ... ~~-! _ ... __ _:1?? ___ . __ 2?:6_:! ~~ __ . __ ~~c_ep!a.bJ~ __ . ____ ~~~ _6f§ ____ _ 

6135 Dimethylphthalate fJQ/L 97.8 132 13.2-190 Acceptable EPA 625 
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Anal. Analyte 
No. 

WP Base/Neutrals (cat# 833) (Continued) 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 

NJ00141 
A064801 
09/24/10 Report Issued: 

Study Dates: 07/20/10-09/03/10 

Reported Assigned Acceptance I Performance 
Value Value Limits Evaluation Method Description 

. _ ~1_8_!5_ . ~~~·P!r~_it_r<_?t_?~u_e_!l~ _____________________ . __ _1~9!~ ___ .. _-: ?:O __ .. __ 9._09 _ ... ________ . __ . __ ~~c_eP!C!bJ«: •..• ___ ~~~ _6_2.? •. ___ 

. _ ~1_9p_. ~2 ~-P!~it_r<_?t_?~u_e_!l~ _____________ • _ ••• __ •. _ • -~9!~ ... .. _-: ?:O __ .. __ 9·.09. _ .. _ ... _ ....... __ ~~c.ep!E!b!«: __ . ____ ~~~ _6_2!5. ___ . 

. _6_2_o_o __ ~i-_n_:-~<:_t¥1P~~h!l~a_t~. ______ • _________ . __ , __ -~9!~ ___ . _. ~ ~~ ___ . _. ~~1- __ . _ ?-?:6.: ~q~ __ .. -~~c_eP!E!b)«: __ . ___ • ~~~ _6?-!J. __ .. 
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4835 Hexachlorobutadiene iJ9/L < 1.0 0.00 Acceptable EPA 625 ........... ~ ................................... ~~~--- .. --~------- ·--- ...................................................................................... -·---- ·-- ... ~ ................... . 
. -~2_8_5_ .. i-!~X~9~1.?~~cy91_?p~~t~9~e!l~ •• _ •• _____ • ___ . __ -~QI~ ___ . __ ~~-~-. _, __ )!~ ___ . __ 1?:~: ?~q_ •.. _ -~~c:_ep!C!bJ«: ••. _ •• _ ~~~ _6_2!5. ___ . 
. _ ~8_49 _ .. "!~x~9~1.?~~e!~~~e- ________________ • _ _ _ . ___ ~9!~ _ _ _ . __ ~~-!. _ .. __ _:1 J I? __ .. __ 1 ?:2_: ! ~~ _ .. __ ~~c_ep!~b!«: __ .. ___ ~~ ~ _6_2? __ • _ . 
. -~3_1_!5_ --~~~~n_oJ!.?o3:9~)P¥~e_!l~ _. __ ••• ___ . ___ . __ . __ -~QI~ ••• , _.-: J :0 ••• , __ 9._o_o_ ....... _ •• _. _.,. -~~c.ep!a_b_l«: __ , __ . _ ~~~ _6?-!J. _. _ . 
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. -~3_8_5_. ~:~~~hy~n_ap~!h_aJ~n_e __ • ______________ • _ . __ -~9}~ _. _ . __ ?~·?. __ .• _ ?~-~- _ •.• ~:8_9_-_~~-~ _ ..• -~~c_ep!~b!«: __ . ____ ~~~ _6_2? __ •• _ 
. _ ~0_0_5_ .. t'-!,ap_h!~aJ~~e:_ _ •• _ •• __ ••• ____ •••. _ • ___ .•. -~9}~ _ •• , . _ ~~-? _ •• , _.} ~~ •• ... _39: 1_:! ~~ •..• -~~c.ep!~b!«:. _ ... __ ~~~ _6_2? __ • _ . 
. -~~6_0 __ ~:t;J~r_o~~~i~~. ___ •• ___________ • _. ____ . __ -~9!~ ___ .. :: ?:O __ ... _ g.p_o_ .... _______ • _ ... -~~c_ep!~b!«:. _. ___ • ~~~-6?-?. _ •. _ 
. -~4_6_5 __ 3,:-~~r.?~~~i~~ ___ ..•.• ________ . ____ •. _ . _. -~9}~ ___ .. _-: ?~0- __ .• _ 9·99. _ ..... _____ . __ . _ -~~c_ep!a_b~«: _ .. _. _. ~~~ _6_2?_ •••. 
. -~4_7_0_. ~:t::J~r_o~~~i~~ _. _. ____ • _ •• ___ • ____ ..... __ -~9_1~. _. , • ::: ?~0. _ •.• _ 9~09 __ .. ______ . _. _ .. _ -~~c_ep!~b~«: _ •. _ ... ~~~ _6_2_?_ .... 
.. ~0_1_5_ .. t'-!.il_r~~«:n_z!l~~. ___ . __ • ___ •• _. _ . _ .. ____ . __ -~9}~ .•. ..• ~~-? ___ .• _ ~~·9. _ .. _ ~~~1_-_ ~~-~ _ .. __ ~~c_ep!~b~«: _. , . ___ ~~~ _6_2? ___ • _ 
. -~5_2_!5_ .. t'-!.·!'J!t~c:s.?9~e!~YJ~f'!l~n~- _. _ •.• __ . _ .• _ .. _ •. _. -~9!~. __ ... -: ?~O- ••.•• 9·99 ... , ... __ . ____ .. _ -~~c.ep!~b~«: .. , ___ . ~~~ _6_2?_. _ .. 
. • ~5_3_0_ .. t'-!.·!'J!t~~s;>9~~«:t~¥1§l!:"l~~. _ • __ • __________ .•. J:!Qi~. __ ... -: ?~0- _.,. _ Q-99 _ .•.•.. _. __ • _ .. , __ ~~c:_ep!~b~«:. _ . ____ ~~~ _6?-?. _. _ . 
. -~5_3_5_ .. t'-!.·!'J!t~c:s.?9~.h~~¥1~!:"~~e:_ _____ •.• ________ . _. -~!)_!~. _ .. __ -: ?~0- _ .. __ 9·P9 .. _. ___________ . _ -~~c_ep!<:b}«: __ . _. _. ~~~ _6_2?. ___ . 
, • ~5_4_!5 •. !'!:!'J!t~o_s.?:~i:n.-~r_?pyl~!".i~~ • _ •.• _ ... __ . __ . _ . -~9!~ _ _ _ ... ~~-P _ ..... ~~-? . . _, _ ?-?:8.:!! ~ _ . , _ . ~~c.ep!a_b]«: __ . _ .•• ~~~ _6_2? _ . __ . 
. -~5_9_0_. P._e_n!~c_h!~r9~~~~e_n~ _ •. ___ •• __ •• _. _ •• __ . _. -~9_1~. __ . __ -: ?:O __ .... 9·9.0 __ .. _ • ____ • ___ ... _ ~~c_ep!~b!«: __ .• _ •• ~~~ _6_2? •• __ . 
. _ ~6_1_!5_ . P,_h_e!l~~~h!~~e- _ ••• _ •. _____ •• ________ . , _ • -~!)_!~. _ _ .• _-: ~ ~0- _ . . _ g.p9 _ .... __ . ______ .. _ -~~<:_ep!~bJ<: __ , _ • __ ~~~ _6_2? .• _ .. 
.. ~6_6_!5_ . P..Y!~r:.e:. _ • __ • ____ .. _ .. _ • __ •.• _ • _____ .•• J!Q/~ .. _ . __ ~~-~ __ .. __ ~! ._:1_ ... _ ) ~._3_-_ ~~-~ _ ... _ ~~c:_ep!~b!«: __ . ____ ~~~ _6?-? ___ __ 
. -~0_9_!5_. P..Y!i9~n!l. _. _. _ •• _ •• _. ___ ••• ___ •••• __ , •• -~9!~ ___ . __ -: ?:0 ••• ,. _ Q-99 .... ____ . __ . _. _. _ -~~c_ep!~bJ«: .•. __ • _ ~~~ _6f? .. _ .. 
. • ~7_1_!5_ .. 1~~·~~5: '!'~t~a_c_h!~r9~~~z_e_n~. ______ • _ •••••.•• -~9!~ ___ . __ -: ?~0- _ ... _ 9·9.0 ___ .••• _______ .. __ ~~c:_ep!a_b]«: _ •. _. __ ~~~ _6?-!J ____ . 

5155 1 ,2,4-Trichlorobenzene IJ9/L < 1.0 0.00 Acceptable EPA 625 
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Anal. Analyte 
No. 

WP Base/Neutrals (cat# 833) 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10.09/03/10 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation Method Description 

. -~5_o_o_. ~c~!l~~~t~~~~ _. _________ • ____ . ______ •. __ _ I;!QI~ .. _ . _ .1~·? ....... !~·?. __ . _ 9g._B_-_ ~1_.~ _ .. _ -~c:,c_ep!~bJ~ _ •. ___ ~~~ _B.?!9~. _ .. 

.. ~5_0_5_. ~c!'l!l~~~t~~~~!l~ ______ . _____ . _________ .• _ .1:!9.'~ ___ . _ :: ~ ~0- __ . __ g.99 . ... _. _. ______ .. _ -~~c_ep!~bJ~ __ . __ . _ ~~~ _B.?!9~. ·. __ 

. _ ~ 1_4_? •. 2:~r:n~n_o:! -.~«:t~~~~~~z_e_n~. (?:t?l~!dJ~e_) _ _ _ _ _ _ . ___ !;!!;!-'~ _ _ _ . __ ~ ~>:o_ _ _ _ _ g ·99 __ .. __________ .. __ A~cep!a_b!e_ __ . ___ ~~ ~ _B.??9<:: . 

. _ ~5_4_5 __ ~njl~n~ .. _______________ .. _ • _____ ....... 1:!9.'~ .. _ . __ ~ ?~0- . __ . g._09 ___ . _____ .• ___ ... _ ~~~ep!~bJ~ __ . _ • _ ~~~ _B.??9<::. __ . 

. _ ~~5_5 _ J~n}~r_?9~~~ _____ • _____________ • _ .• _ _ .• __ ~9}~. _ _ . __ ~ ~ ~0- ••. __ 9·99 ___ . ________ ..... _ ~~c_ep!~b~~ ____ . _ ~~ ~ _8??9c;. _ •. 

. _ ~5_9_5 ___ B_e_n~~d]l!,e:, ___ .•• _______ • ____________ . __ _1.!9}~. __ .. _ ~ .?9 __ .. _ . g.99 _ . ___ .. __ . ___ . _. _ -~~c_ep!~b_l~ __ .. __ ~~~ _B.??9C::. __ _ 

.• ~5_7 _? • .. B.e_n~?(a)~~t~~a_c~!l~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ .1:!9}~ ___ .. __ ~ ) ~0- __ . __ g ._09 ____ . ____ . ___ ... __ ~~c_ep!~bJ~ _ . . __ . ~~ ~ _B.??9<::. _ .. 

. . ~5_8_?_ .. s.e_n~?(b )~~~r~~~h~~~ ___ . __ . ___________ . __ J:!Q.'~ _ _ _ . _ . ?~-!. _ .. __ ?~·? . . _ .. ~-.3_a -_ ~O_.? _ .. _ ~cc_ep!~b!e_ . _ . ___ ~~~ _B.?!9<:: __ .. 

. • ~6_0_9_ . _B_e_n~?(k)~L!_o_r~~t~~~~ .. _ . ___ • ___ .. ___ • _ . __ )!QI~. __ .. _ ~~-~ ..... _ ~q.~. _ .. _ ~1-_6_ -. ~9_.~ ... _ . ~~c_ep!~b)~ __ .. _ . ~~~ _B.?!9~. _ .. 

. • ~5_9,9 ___ B_e_n~?(9.!~.y~~ry!e_n~. _ • __ . ________ • ____ .. _ y9}~ ___ . __ ?~-! __ .. _ . ?~-~. _ .. _ ?~3_5_-_ ~B_. ~ ... _ . ~~c_ep!a_b)~ __ . ___ ~~~ _8,?!9<:: ___ _ 
--~5_89 .. B_e_n~?(a)e~r~~~ •.• ___________ . _______ . ___ 1;!9-'~ ___ . __ ~ ~~o .... __ ~--0~- _ .. _ _ _ _ _ _ _ _ _ .. __ A~cep!a_ble_ __ . __ . ~~~ _B_??~~- _ .. 
. -~6_3_9_. _B_e_n~~l_a_l~~h_oJ. __ • ____ . _. ____ . ___ . ___ . __ _ 1;!9}~. __ . __ ~ ?·.o ___ . __ g.9~- ... _ ... _ ..... _ .. _ -~~c.ep!a_bJ~ .•.•. _ ~~~ _8.?!9<::. __ . 
. _ ~6_6_0_. ~=~~o-~<?_I:h~_!lYI:~~e__ny!e_t~~r-. ____ • ___ . ___ .•. -~9}~ _ ... __ ~~-? .. __ . __ ?~·? __ .. _ ~g~B---~0.-?. _ .. ;:.~c:ep!S;b]~ __ . ___ ~~~ _8_?!9<:: _ .. _ 
. -~6_7_0_. ~u~~~~~~ZJ~t:h_t~~l~t~- __ • _______ . ___ • _. _ .. _ -~9!~ __ •. __ ~~·?. __ . ___ 1??. __ .. ??? : ~!~ __ .. -~~c_ep!~b!e. _ . __ . ~~~ _8_?!9<::. __ _ 
. -~~B_9_. ~a_r~~:t:oJ~. ____ • ___ •. ___ . _______ .. __ .. _ -~9}~ _. _ . _. ~ ?~0- .... _ ~-99 _. _ ... _. _______ .. -~~c_ep!<!.b)e_. _ .• _. ~~~ _Bf?9<:: . . _ . 
. _ ~_7_4_?_ . ~:<?~l_?~<?_a_n!l~n~ •• ___________ •• ___ • __ . _ . ___ ~9j~ . . _ ..• : ?~0- . _ .. _ g.99 . . _ _ ___ .. ___ ... _ . ~~c_ep!a_b]~ __ ... _ ~~~ _B_2?9<:: _ . __ 
. -~7_6_9_. !J!s_(?:~hJ~r.?~th_o2<¥l.~e__t~~~~ _. __ • _. _. _. _ •. __ .1:!9.'~ .. _ ... ~~-~- .... _ ~~·?. __ . _ _:1~-_3_-_~o_.g _ .. __ ;:.~c:_ep!~b_l~ .•.... ~~;:._Bf!9C::. _. _ 
. _ ~7_6_5_ . !J!s_(?·.~hJ~r_:>~!hY!)~~h~!: _ • __ • __ .• __ •• _ .•.. _ . _1;!9}~ ___ . __ _:1 ~ ~. __ . ___ 1 ?? . _ .. _ _4?:0. -. ~! ~ ... __ ~~c_ep!a_b!e_ __ .•• _ ~~~ _B_??~<:: __ •. 
, • ~7_8_0_. b!s_(?·.~hJ~r_:>~S_?P~C:P.Y!l~~h~~ •. _. _ . ____ ••. _ .•• -~g_l~ _ . _ ..• ?~·¥ ___ . __ ~!-6. . . _ 1 ~ ._2_- ~9:1 . .. _ A~cep!a_b]e_ _ ..• _ . ~~A _Bf!~C 
. -~7_9_9_ .. _1:~~~?~<?_n_ap~!h_aje__n_e __ •. _______ . __ ... _ .. _ • . 1:!9!~ ___ .. _-: ?~0- __ .. _g.~~- __ ....• _ .•. __ ... -~~c:_ep!;:b)e_ __ . __ • ~~~ _8.?!9<::. _. _ 
. _ ~7_9_5_ . ~:<?~l.?!:<?_n_ap~!h_a)«:n_e _______ • _ ...• ______ .. __ ~9}~. __ . __ ~ ~-? ___ ... ?~-~ _ . _ .. ~:4_7_-_ ~~-~ _ .... ~c:_c_ep!~bJ~ __ ... _ ~~~ _B.??~C::. __ _ 
. _ ~B_2_5_ . 4.:-<?~I?!:~P.h~!:IYI:e~e_ny~e~~e__r __ • _ _ . _ . __ • __ .. _ -~QI~ _ . • . _ !~-! ___ . __ ) ?g _ . . _4~:9_ -_ 1 ~9. .... Acc_ep~a_b!e __ . _ . _ ~~~ _B_?!OC?. _ . 
. _ ~B_5_?_. ~~ry~e_n_e __ • __ ••• _ • ___ •• _ .••• ___ ••.•... _1;!9}~ ___ .• _ ?~-? _ ..... ~'!·!. __ .. _:11-_6_-_~'Z-~ ... __ ~~c:ep!~bJ~ __ .• __ ~~~ _8.?!9<:: _ ... 
. _ ~B_9_?_ .. ~i~~~z_(~.N~n.t~r_a~:~~ _ •. __ ••• _. _ .. ___ •..• -~Q/~ _ . _ .. _ ~ _:1 :o. _ .... g~o9. _ .. __ . _ . ____ .... _ -~~c:ep!~b}~ _ .. ___ ~~~ _B_2?9<::. _ .. 
. _ ~9_0_5_ .. ~i~~~z_o[l!r§l~. ______ . _ . _ .•• __ ••• _____ . _ • _ ~QI~ ___ . __ ?! ·9 __ .. __ ~~-! _ . _. _ )?._5_-_ ~3_.~ __ , _ ~c:_c:_ep!~bJ~ __ .•.. _ ~~~ _B.??9<::. _ • _ 

.• ~9_2_?_ . ~i:n:~~t¥1.P~!h.a)~t~ ••••• · •••••••••••••••.•• -~9}~. __ .. _ ??·_2 _ .... _ ?~-~ _ .... .?P:~:! 1 ~ ... _ ;:.~c_ep!~b}~ • _ . _ •• ~~~ _B_2!9<? ___ . 

. _ ~6_1~. _ .1~~-!Jl~hJC:r9~~~~e_n~ ••• _ .•.•••.• __ ....•.• __ ~9}~ _ _ _ . _ . ~~-?. _ .. _ . ~~-~. _ ... _1_1 :~: ~! ~ .... _ ~~~ep!~b_l~ _ •. _ . _ ~~~ _8_2!9<:: _ . __ 

. _'!_6_1_?_ .. 1~~-pjc:_hJ<?_r.?~~~:t:e_n~- ... _. ____ .......... _. _1;!9}~ .•• . __ ?~-~ .. _ . _ _:11? .... __ 1!:0.: !~~ ... _ -~~c_ep!~b)~ _ ...•. ~~~ _B.??9S: .. . . 

. -~6.2_0_ .. 1.!~-P!~hl<:r?~~~z__e_n~-. _. _ •• _ .•.. _ • _____ . __ -~9}~ ___ . __ : ?~0- _ .... 9-9~ _. _ .. ______ . _ ... _ -~~c_ep!~bJ~ __ .. _. ~~~ _Bf!9C::. __ . 

. -~9_4_5_ ,s;~·:~i~~~?~o_b~~~i~~n~- __ . ___________ . __ . __ -~9}~ . . _ . _ . ~ ?~O- .... _ 0.99 __ .. _____ .. ___ ... ~~c_ep!~bJ~ __ . ___ E~~ _8_2?g<::_ ... 

. _ ~0_7_0_ .. ~i~~hylp~!h_al~t~ ____ . _ • ___ • ___ .•••••• _ ..• _1;!9}~ • • _ . __ ~~-! ___ __ _:I??. _. . _2?:6_:! ~~ _ .. __ ~c:_c_ep!a_b)~ __ . ___ ~~~ _B.??~C:: ..• 
6135 Dimethylphthalate 1-19/L 97.B 132 13.2-190 Acceptable EPAB270C 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001036



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-:329-0200 

Anal. Analyte 
No. 

WP Base/Neutrals (cat# 833) (Continued) 

5155 1 ,2,4-Trichlorobenzene 

WP-186 Final Complete Report 

Units 

IJg/L 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

I Reported 'Assigned I Acceptance 
Value Value Limits 

< 1.0 0.00 
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Perform~nce !Method Description 
Evaluation 

Acceptable EPA8270C 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001037



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-32~·0200 

WP-186 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10.09/03/10 

Acceptance 
Limits 

Performance 
Evaluation Method Description 

. -~6_1_0_. _B_e_n~?i_?_a_c!C!_ _ .. _ .. _ .. ____ ............ ____ .......... ~Q/~ ........ _ ~ _29 __ .. , .... 9·99 ......... ... _ ... _ .. _ -~~c_ep!~b~~ ..... _ •. ~~~ _6_:'2_? __ .... . 

. -~7_0_0_. ~:~~19!:<?..-~:n:~t~ylp~~~~~- ................. __ ....... _ . -~9}~ .. .... _ .. _· _:1 ~~ ..... _ .. ) ?? ......... _6~:~: ~~~ ..... _ .. ~~c_eP!C:b~~ _ .. _ .. _ .... ~~~ _6.?_? . ...... .. 

. _ ~a_o_o _ _f:~~~.?~<?.P.h~!J.?~ _ ..... _ •.. _ .. _ ......... _ ... __ . __ )~9!~ ___ . _ .. ~ ~ ·? _ . _. _ . ~~-?. _ .. _ ) ?-_5_ -_ ~o:~ _ ... _ ~cc_ep!~b~e: .... ___ ~~~ _6_:'2? ___ . _ 

. -~o_op_. ~~~-~l~h~<?_r.?p~~~<?.l_ .... _ .. ____ .. _ ............ _ ......... -~9!~ ...... ..... ~~-~ .......... ~~-! _ .. _ .. _3) :B.:~~~ ....... ~~c_ep!~b~~ __ ......... ~~~ _6_:29 ........ . 

. -~O_d?_. ~!~-~!~hJ~r_?p~~~~~- _ ................ _ ... _ ........... _. -~9}~ ...... ..... ~~·.? ......... ~~·? ........ _3~:~: !~~ ..... -~~c_eP!C:bJe: ............. ~~~ _6_:'25'_ ..... . 

.. ~1_3SJ_. ~!~·!?!f!l~~hy~~~~c;>l_ ............................ _ ............ )!9}~ .. ........ _:1 g~ .......... ) 99.. .. .. .. .?~: 1_: ! ~ ~ _ ...... ~~c .. ep!<:bJe: .. _ ..... _ .. ~~~ _6_29 ...... .. 

. .. ~3_6_0~ . ~!~·~]~i!_rc;>·.:'2:f!l~~hy~_h~~91 ....................... _ .. _ ....... ~9!~ .. .. _ ..... _:1 ~ ~ __ ... .. ) 9? _ ....... _4? :C!.: ! ~~ ...... ~~c_ep!a_b~e: _ . . __ .. ~~ ~ _6_:'2_5 _ .... _ 
, _ ~1_7_5_ . ~!~-~!~i!,r?~~e.n_o! .. _ .. _ ... _ . ___________ . _ ... _ .~QI~ __ .. _ .. _1 ~~ __ ... __ _:1 ~ ~ .. __ ... _1) :3.: ~ ~~ _ .. _. ~~c_ep!~b}~ __ .• __ • ~~~ _6_:'2_5 ____ . 
. -~4_0_0_. ~:~~!hY!P .. h~!J.?~ .... _ .. _ ..................... _........ .. .. .. --~9!~ .. __ ... .. 19·! .. _ ...... ~~-9 .. ___ )g._a_ -. ~2_-9 ....... _ ~~c_ep!<:b]~ _ .. _ •• _ .. ~~~ _6_2_5 ..... _ .. 
. -~~1_0 __ ~:~~!hJ!P_h_e!l.?l ......... ____ ................... _ ......... -~9}~ .... . _ .. ~~-~- __ ... _ _:1?~ ....... __ 1?:~: ~!~ ...... ..:.~c:ep!a_b]e: ........... ~~~ _6_2_?_ .• _. 
, .<~4_9p_. 2.:-t:J~tr_?p~~~~~- ........... _ .... __ ..... _ •• ___ . _. y9/~ _ .. __ . _ )9~ ...... ___ 1?~ .. _ ... 8?:3.: ~!~ _ ... _ -~~c_ep!a_b~e: .. _ ........ ~~~ _6_:'2_5_ _ .. _ 
. -~5_op __ ~:t:J~r_?p~~~~~- .. _ .... _ ... _ .. _ .. __________ .. _ . __ -~~~~ __ ..... _ ~~-!. _ ....... ~?~. _ ... _1!5:2.: ~q~ .... _ -~~c_e_p!~b~e: .... ____ ~~~ _6_:'2_? ____ . 
. .. ~6_0_5 __ f'_e_n!~c_h!~r?e~~~o~ .. ___ ...... _ ... _ .. __ .. __ .• _ . _ .. -~gj~. _ •. __ _:1~? ___ . _ .. )~? .. ___ . _5_?:6.: ~~~ ........ ..:.~c:ep!~bJ~ __ ..... __ ~~~ _6_:'2_?_. _ ... 
, -~6_2? ___ P_h_e!l?~ ___ • _ .... __ •• _____ .... _ ..... ____ . __ -~9}~ ___ . __ ~~-~ __ ... __ )?? _ ... __ 1?:~: ~~~ __ . _ -~cc_ep!a_b~~. _ . _ .... ~~~ _6~5'. _. __ 
, -~7.3_5_. ~~~~~~6: !:~t~~c_h!<?.r?~~~r:o~ _ ....... _____ .. ____ .... .. ~9}~ .. __ . __ ~~-! ___ . __ 9~-~ __ .. _ ?:6.:'2.· .. ~1_.~ .... __ ..:.~c_e_p!a_b~~ ........... ~~~ _6_2_5 _ .... _ 
... ~8_3? ... ~~~·~:~r~c~~o!~~h_e_n9! ___ .. __ ••• __ .. ____ • _ . ___ ~g:/~ _ ....... ??-~ _ . _. __ ~~-P .. . _ .. ??-_B_ -.. ~0_.~ ... __ ~~c_ep!~b~e: __ . , ___ ~~~ _6~_5. __ •. 

6840 2,4,6-Trichlorophenol JJ9/L 151 174 55.6-216 Acceptable EPA 625 

WP Acids (cat# 834) 
. -~6_1_0 __ B_e_n~c;>i;::_a_c!C! ... _ .. _ .......... _ ... _ .......... _ .. _ -~9/~ ..... __ -:: .?P. ____ g.pp_ .. _ _ _ _ __ . _ .. _ ~~cept~b)~ __ .. __ ~~~ _8_?!9<?. __ _ 
. -~7_0_0_. ~:<?~19~<?.-~:n:~t~¥1P~~~~~- .. _ ..... _______ . __ . _. -~9/~ ___ . __ _:1~~. __ ..... :t?~ __ .... _6~:6 .. : ~~~ _ ...... ..:.~c_ep!~b]e: __ . __ .. ~~~ _8_:2!9<? . .. _ . 

. -~o_o_o_ }!~-~!c:_h~~r?P~~~oJ .. __ • ________________ . _ .. -~9!~. __ . __ ?~-~ __ .. __ ?~·! .. _ ... _ _3) :a_:~~~_ .. _ -~~c_ep!~bJ~ __ . ___ ~~~ _8.?!9<?. __ . 

. .. ~0_0_:'5_. ~2 ~-!?!~hJ~r~ip~~~<?_l __ ...... __ • _ .. _ .............. _. -~Q_I~ .. __ ...... ~~-_5 .. __ . __ ~~-.?. _ ... _3~:~:! ~~ • _ .... ~~c_ep!a_bJ~ ......... ~'=.'~ _8_2!9<? .. .. _ 

.• ~1.3_0_. ~~-~1f!l~~hy~~~~~~- .. ___ ........ __ .... __ ........ -~9!~. _ .... _19~. _ .... _ _:199 ..... __ 2~: 1_:! ~~ __ .• _ ~~c_ep!~b~~ .. _ . ___ ~~A _8~!9<? . .. _ . 

. • ~3_6_0_. ~~~-~!~it_r(_?·.?:f!l~~hy!P_h~!:J?I __ ............ ___ ....... -~~~~ .. _ • _ .... _:1 :t ~ _ .... __ :t9f? _ .. _ .. ~?:0.:! ~~ ___ ... ~~c_ep!~b]e: _ .... __ ~'=.'~ _8~?9<? ..... . 

. _ ~1_7? •. ~2~-~!~i~c;:~~e_n_o! ... _ .. ___ ...... _. _. ___ .... __ . _ .. -~Q_I~ ___ . __ _1 _1~ ___ .... } ~9 ...... .. _1} :~: ~ ~~ ... _. ~~c_ep!~b~~ __ . _ .... ~~~ _8_2!9<?. __ _ 

. _ ~~o_o_. f::"JYl~!hY!P.h_e!l.?~ _. _ .. _ •.• _ • _ •• _ •• __ • _ ..... __ -~9_1~ ___ .•• ~Q~! .... _ .. _ ?~-P. _ .... ~9-_B_ -_ ~2:~ __ .. _ ~~c_ep!a_b!e: _ . _ _ ~~~ _Bf?9~. __ . 

. _ ~4_1_0 •. ~=~~!hY!P.h~!l.?~ ... __________ .... ____ .• __ . __ -~9!~ _____ . ~~ -~. _ ... __ ) ?~ __ .... _1.?:~: ?! ~ _ .. __ ~~c_ep!a_b~~ .. _ .. _ .. ~~~ _8~!9<? . .. _ 
, -~~99 •. ~:t::J~r_?p~~~~~- _ .. _ ... _ .. _. ___ . ___ ... _. __ ..... • ~9}~ .. _ . _ .. _1??. _ .... _ _1?~ ......... _3?:~: ?!~ _ .... -~~C:eP!C:bJe: •• _ .... ~~~ _8.?!9<? ... _ 
. -~5.op __ ~=~~r_?p~~~~~-. ___ .. ___ •• _. _ ••• _ .. _ .. _ _ _ .•. ~9_1~ _. _____ ~~-! ..... ___ 1?? __ .. __ 1!5:2.: ~q~... -~~c_eP!C:b~~ __ . _ ... ~~~ _B~!g<? ___ . 
. -~6_0_5_ . .J:e_n!~c_h!~r?~~e:n_o~ •• _ .. _. _ .. _ ...... __ .. _ .• _ .... -~9}~ .... •. __ _:1 ~? __ .. __ )~? _. . .. _5_?:~: ?~~ ........ ~~c_ep!~bJ~ ........ ~~~ _8_:2!9~ .. ... . 
. -~6J?". f'_h_e_n?~. __ • _. ___ .. _ .... _ .......... _ •• _ ..... -~Q_I~ .. _ ...... ~~-~-....... _:1?~ _ .. _ .• _1_?:9.: ?!~ .. _. _. ~~c.ep!a_b!~ ... ... _. ~~~ _B.??9<? ...... . 
. _6_?_3_:'5_ . 22~.~~6: '!'~t~<!c_h!<?_r?~~e:n.oJ __ . ·• _ .... _ •• _____ •• -~9!~ .. ..... _ ~~-? ... : .... ~~-~ _ ..... · .. ?:6_:'2_-_ ~1_.~ _ ... _ ~~c_ep!~b!~ ... __ • _ ~~~ _8_??9<? ... _ . 
. _ ~8_3_5 _ _f!~·~:T!~c~~o!~~h_e_n9! _ •• _ • __ • _ ... __ • _ .. __ . __ -~9}~ _ __ _ .. ~~-~. __ . _ .. ~~-P .. ..... ??·_8_-_~0:? . ..... _ ~~c:ep!~bJe: _ ... _ . _ ~~~ _8.?!9~ . .. _. 

6840 2,4,6-Trichlorophenol · JJ9/L 151 174 55.6--216 Acceptable EPA8270C 
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All analytes are included in ERA's A2LA accreditation. Lab Cod!;l: 1539-01 

R2-0001038



Phillip Worby 
Director Corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Low-Level PAHs (cat# 836) 

WP-186 Final Complete Report 

Units 

EPA 10: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

Reported Assigned Acceptance 
Value Value Limits 

Performance 
Evaluation Method Description 

. -~5_0_0_. ~c!l~~p~t~~~~ _________ ••• ___________ . __ -~gj~ _. _ .• _ ?-~~-. _. __ ~--1~- __ . _ ~~4_1_·-~-1~ _ .. _ -~~c:ep!a_bJ~ __ . __ ~~[>.-~3_1_0_l;!\(. _ . 

. -~5_0_5_. ~C!l!;~p~t~¥1_7!:~ _. _____ • ______ •• _ • _ _ _ _ _ _ -~gj~ ___ . __ ~ ·!?. __ . __ ?·??. __ . _ J ~0_5_-_ ~-~1 . .. _. ~~c_ep!a_b]~ __ . __ ~~['-.-~3_1_0_l;!\( ••. 

. _5_5_5_?_. ~n!~r~9~~~ ____ .• __ .. ____________ . __ . __ -~g!~ ___ . __ o_.~~Z ••.• _o_.~~~ ...• q.?!~: J :o!_ .. _. ~~c.ep!a_b]~ __ .• _ ~~['-.-~3_1_D_l;!\( _ •. 

. -~5_7_5_. ~e_n~?(a)l~~t~ca_c_7!:~ •• •• _________ •• _. _ •. __ -~Q.I~ ___ . __ o_.~~~ __ . __ o_.~~~. _. _ q.??~: J ~1~- .. __ ~~c_ep!a_b]~ __ .• _ ~~['-.-~~1_0_l;!\(. _ . 

. -~5_8_5_. !3_e_n~?(b)~l!.o!~~t~~~~ __________________ . __ -~9!~ ___ . __ o_.~~~ __ . __ o_.~~S. __ . _ q.1~~: ~ :2~- .. _. ~~c_ep!a_bJ~ __ . __ ~~['-.-~3_1_0_l;!\(. _ . 

. _5_6_0_0_. !3_e_n~?(k)f!l!_O!~~t~~~~ _________ .. _. _____ . _. -~gj~ _ ... __ ~ -~~. __ . _. 3 ._5~. __ .• q.~~~: ~ ~9_0_ .. _. ~~c:ep!a_b)~ _ •.• _ ~~~-~3_1_0_l!\(. __ 

. _5_5_9_0_ .. ~e_n~?(92 ~·VP~ry~e_n!l _____ ••.• __ •••••• __ .•. -~9!~ ___ . __ o_.~~~ __ . __ o_.~~~ ••. _q·9!~: ~:1_8_ •. _ -~~c:ep!a_b]~. _ .•• ~~[>.-~3_1_D_l;!\( _ •. 

. • 5_5_8_o_ .. ~e.n~?(a)e~r~~~ ___ ••... _ . ____ •. _ •. ___ . _ . -~~~~ • ••.• _o_.~~1 ••.• _o_.~~'!.. _. SJ:~3_6_-_ q.~?~ .. _. ~~c_ep!a_b]~ _ .. __ ~~~-~3_1_0_l;!\(. _ . 

. _5_8_5,?_. _q_h_ry~~n_e __ • __ •• _______ • _________ •••. _. -~Q_I~ __ .. __ o_.~~~ _ •. __ o_.~~~. _. P:~?~.--q.~?~ .. __ ~~c:ep!a_b)~ __ . __ ~~~-~3_1_0_l;!\( __ . 

. _ 5_8_9_5_ .. ~i~~~z_(~Na_r:t~r~9~~~ ____ •• ___ •• __ • ___ . __ )!9!~ ___ .• _! -~~ ___ . __ ! -~~ .... _ q.?1~: ?:5_?_ .. _. ~~c_ep!a_b)~ __ . _. ~~~-~3_1_0_l;!\(. _ . 

. -~2_6_5_. F)~~r~~~h~!:E} •••. _ •••.. _ •• ___ . _ .•.•• _ , . _ -~~~~. _ •..• 3 }~ __ .. __ 3 ·?~ . .... q.~1!: ~ :9_1_ .. _ • ~~c_ep!a_b]e: __ .. _ ~~~-~3_1_0_l;!\( _ .. 

. -~2_7_0_. F)~~r~~~. _ ... _. _ •• _ ..... ___ • ___ •• _ ... _ -~~.'~ •. _ .•• 3 ._8? _ ..... ?·~9 _ ... _ q.~gg: 9:0? •.. _ -~~c:ep!a_b]~ __ .. _ ~~~-~3_1_D_l;!\( _ •. 

. -~3_1_5_. -~~~~n_oJ!·?~3_-~~)P¥~e_!1~ ____ • ___ •• _. _____ .•• -~Q_I~ __ •.•• ! -~~ ___ . __ ! ·??. __ .. q.?~~: ~ :8_8_ .. _ • ~~c:ep!a_b)~ •• .•. ~~~-~3_1_0_l;!\( __ . 

. _s_o_o_?_. !'!_ap_h!~ay~~~ •••••• _ •• _. _ • _ ••••• _ • ___ ... -~9!~ __ •.•• 1-.8~ •• _. _. ?·?? .. ... ?:9_0_-_ ~-?? . .... ~~c:ep!a_b]e: _ ..•. ~~['-.. ~3_1_0_l!\( .•. 

. _ ~6_1_?_. !"_h_e_!"l§l!l~h!e:~e- __ • __ • _ • _ • __ • __ •• _. • • • • __ -~gj~ ___ . _.! ._o~ ...... !·_:3~ •••.• q.?g~: J :6_6 __ . __ ~~c_ep!a_b]e: • _ .• _ ~~~-~3_1_0_l!\( __ . 
6665 Pyrene J.Jg/L 0.666 0.849 0.484- 1.05 Acceptable EPA 8310 UV 

WP Orqanochlorine Pesticides (cat# 831) 

. _ ~5_3,?_. ~n_d!i~ _k~!~n_e _______ . ________ ..... ___ . _ . -~gj~ ___ . ___ 9~~ ___ . __ ~._3? _. ___ ~~1_5_ ·_13_.~ _ .. __ ~~c_ep!a_b]e: __ ... __ ~'='-:-. _6_0~ ____ . 

. _Z5_1 _o_ . ~_n_?g~~l!a_n_ 1_ • _______________________ .•• J!.9!~. _ _ . __ !;~ .. _ . __ !! .~ ___ . _ ~:3_?_-_16:1 ... _ • ~~c_ep!a_b~e: __ . ____ ~~~ _6_0? ____ _ 

. _'Z5_1_?: .. ~n_d_?~~l!a_n_IJ. _ •••• ____ • _____ . ______ •. _. -~g_l~ ___ .• _ _7;~ __ •.• _ ~-,?~. __ . _ ?~9_9_ ·.1~-~ _ ..• _ ~~c_ep!a_b)e: _ •.• _ •• ~~-:-. _6_0~ _. __ . 

. • Z5_2_D_ .. ~n.?g~~l!a_n_ ~~~~a!~ .• - . - ... - - - ..... - - .... - -~9!~- • - .• - _9~ ~ - • - .•. ~-~? .. -. -?:5_6_-_! 3_.~ ..... ~~c:ep!a_b)e: .•. - .. -~~-:-. _6_0? •.•.. 

. _qo_5f ... 1-!ep~~~h]~r- ___ ••. _. __________ .•. _. __ . __ -~9!~ .• _ . _. _2;~ __ •. __ 9-~~- _ .. _ }:1_0_-_'!_·?~ ... _ -~~c_ep!a_b]e: __ . __ . _ ~~~-6_0? ___ •. 

. _ qo_7_8_ . .1-!ep~~~h)~r_ep_o:<~d~_(~>~~a). ______ •• __ •• __ . __ .~9!~ ___ .•• _4;~ __ ... _ ~-~) •••.• ?~1_6_-_ ~-?9 _ .. _. ~~c:ep!a_b!e: __ . ____ ~~~ _6_0~ _. __ . 
7810 Methoxychlor J.IQ/L 5.8 5.80 1.48-9.31 Acceptable EPA 608 
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All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

R2-0001039



Phillip Worby 
Director·corporate Quality Assurance 
Accutest Mid Atlantic 
2235 Route 130 
Dayton, NJ 08810 
732-329-0200 

Anal. Analyte 
No. 

WP Or'Janochlorine Pesticides (cat# 831) 

WP-186 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 

NJ00141 
A064801 
09/24/10 

Study Dates: 07/20/10-09/03/10 

I Reported Assigned Acceptance 
Value Value Limits 

Performance 
· Evaluation 

Method Description 

. _q_0_4! .. !\J~r!~. ____ ... _____ .. _. ____________ . __ -~~~~- _ .. ___ 1_.~ __ •. _ -~·~?. ----~-~g~ :?:8!_ .. --~~c_ep!a_~l~ ... __ -~~-:-._8~!3!.:-.. ___ 

. }_1_1~.-~!IJ.h_a.:-~tl~-- •• __ .••••• _. _ .... _. __ . _ .... -~9!~. __ . _ -~~·? .. .. __ ~~·? ..•. _ ?·_5_6_--~9_.? _ .. _ -~~c_ep!a_b)~." .• _. ~~~-8_0!3!.:-. .... 

. -~1_1;5_}_e!a.·~~~---· _ •. _. ___________ . _. _. __ . __ _1-!9!~ ___ . __ ~q·? .. .. __ ~q·? .. __ ~~4?.-.~4_-~ _ .. _ -~cc_ep!a_b)~ __ ..• -~~~-8_0~:J.:-.. __ . 

. }1_0;5 __ ~_e!t~--~1-!C! •• ____ • _. _. _ ••• __ . _. __ ••• _ . __ .~9!~. __ . _. _2:~ __ .. __ ?·?? ___ .. ~-?!~: 9:1!. _. _. ~~c_e_p!a_b)~ _ •.. _ . ~~.:-. _8~~!.:-.. __ . 

. }_1_2_D_ .~!l!l!ny~·_B_f-!.~(~~n??~;) ___ • _. _ .••••.• ___ •. __ -~9}~. __ . ___ 3:~ ___ .• _ ~-~? .. _. _ }:3_1_-_4_-?Q _ .. _ -~~c:_ep!<:bJ~ __ . _. _ ~~~-8_0~J~. __ . 

. )_2_4_0_. ~!IJ.h_a_:-9~1.?~t!.a_n_e_ • ______ • _ • __ •.•• _____ .• _ -~9!~ _ ... ___ 1_.~ •••.• • 1·~~ ___ . _ ~-~~~ : ?~6_9_ .. _ -~~c_ep!<:b)~ _ •... __ ~~.:-. _8_0~:'.:-.. _. _ 

. -~~4_5_ .~!l!:!ll]~-~-hl~.r9~~~. __ . _. _______ ........ _. -~9!~ ___ ... _6_. ~ __ .. __ ~-~? ..• _ ?:6_4_--~-?~. _. _ -~~c_ep!a_b)~. _ . __ . ~~.:-._8_0~_:1.:-. __ . _ 

. _ ~0_4~- . ~~~·:~~!? _ ... __ . ____ .. ___ . ___ .. _____ . _ . _1:1~/~ ___ . _ • _9;~ ___ . __ ~-?_1 __ •. _ ?:3_6_-_1_3_.! _ .. _ ~~c_ep!abl~ . _ . _ . _ ~~.:-. _8~!3.:'-:-.. __ . 

. _ ~0.5_0_. ~~~':!:!.~~ ___ ...... _____ . ______ . _____ . _ . .1:!9!~ _ .•. ___ 9_.~ _ .... _ ~-!? __ .. _ ~~3_6_-_ ~~-~ _ .. _ -~~c_ep!a_b)~. _ . ___ ~~.:-._8_0~~.:-.. __ _ 

. _ ~0_5_1 __ ~~~':!:!.~!: __ . _. _ . _ . ____ . ______ .. _ .. _ .. __ -~9!~ ___ .... _3_.~ . __ . _. ~-~~ _. _ .• ! :;2!.-.4:-~? ..... ~~c_ep!a_b]~ __ . ___ ~~.:-. _8_0~_:1.:-. _ . __ 
, Ao_4_8 __ ~i~l9~i~. _. ____ • _. _ .... __ . ____ . ___ . _ . _. y9/~ ___ .• __ 3;q ___ . __ ?-~9- _ .. _ ~:3_7_-_4_:.gg _ .. _ -~~cep!a_b)~ __ .. _. ~~.:-._8_0!3:1.:-. .. _ . 
. -~5_4_0_. ~n_d;i!J ...... _. ____ . _ . _ . ______ • _____ .• _ -~Q_I~ ___ .•• _5;~ __ .. _ . ~-!? __ .. _ ?:1_0_ --~-~~ _ .. _ -~~c:ep!a_b]~ __ . ___ ~~.:-. _8_0~:J.:-. ___ _ 

. J5_3_0 ___ E_n_d;i!J_a]~~hy9~ _. __ •• ___ • __ .. _ ••• ______ • _ -~9!~ ___ .. __ 9~ ~ __ .. __ ~--3~ _ •. _. ?:1_0_ -_1_4_.g __ . _ -~~c_ep!a_bJ~ _ .. _. _ ~~.:-. _8_0~].:-. ___ _ 

-- -~9!~- -- 4.6 4.41 2.16-6.20 . A~c_ep!a_b)~ __ EPA 8081A . - .. - ~ ~ .. --. --·* . ~ -' ~-~~-~--~·-·- -.... ~ ~ ... ~ .. --- - .. ~ . 
~9/L 5.8 5.80 1.48- 9.31 Acceptable EPA 8081A 

1.28-5.01 Acceptable EPA608 

1.28- 5.01 Acceptable EPA 8081A 

2.99- 54.1 Acceptable EPA608 

2.99- 54.1 Acceptable EPA8081A 

243-459 Acceptable EPA9020B 

Page 27 of27 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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@ERA 
A Waters Company 

Amy Rice 
Alpha Analytical 
8 Walkup Drive 
Westborough, MA 01581 

WatRTMPollution Study 

Open Date: 1 0/08/10 

Close Date: 11/22/10 

Report Issued Date: 12/10/10 

R2-0001041



QERA 
A Waters Company 

December 10, 2010 

Amy Rice 
Alpha Analytical 
8 Walkup Drive 
Westborough, MA 01581 

Enclosed is your final report for ERA's WP-189 WatR™Pollution Proficiency Testing (PT) study. Your 
final report includes an evaluation of all results submitted by your laboratory to ERA. 

Data Evaluation Protocols: All analytes in ERA's WP-189 WatR™Pollution Proficiency Testing study 
have been evaluated using the following tiered approach. If the analyte is listed in the most current 
National Environmental Laboratory Accreditation Conference (NELAC} PT Field of Testing tables, the 
evaluation was completed by comparing the reported result to the acceptance limits generated using the 
criteria contained in the NELAC FoPT tables. If the analyte is not included in the NELAC FoPT tables, 
the reported result has been evaluated using the procedures outlined in ERA's Standard Operating 
Procedure for tlie Generation of Performance Acceptance Limits (SOP 0260}. 

Corrective Action Help: As part of your accreditation(s}, you may be required to identify the root cause of 
any "Not Acceptable" results, implement the necessary corrective actions, and then satisfy your PT 
requirements by participating in a Supplemental (QuiK™ Response} or future ERA PT study. ERA's 
technical staff is available to help your laboratory resolve any technical issues that may be impairing your 
PT performance and possibly affecting your routine data quality. Our laboratory and technical staff have 
well over three hundred years of collective experience in performing the fUll range of environmental 
analyses. As part of our technical support, ERA offers QC samples that can be helpful in helping you 
work through your technical issues. 

Thank you for your participation in ERA's WP-189 WatR™Pollution Proficiency Testing study. If you 
have any questions, please contact the proficiency testing department, or myself, at 1-800-372-0122. 

Sincerely, 

Jay R. McBurney 
Quality Program Manager 

attachments 
jrm 

6000 West 54th Ave., Arvada, CO 80002 800-372-0122 fax (303) 421-0159 www.eraqc.com 
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@ERA 
A Waters Company 

Report Recipient Contact/Phone Number Reporting Type 

Louisiana Paul Bergeron /225-219-1244 All Analytes 

R2-0001043



A Waters Company 

WP-189 Definitions & Study Discussion 
Study Dates: 10/08/10 ·11/22/10 

WP Study Definitions 

The Reported Value is the value that the laboratory reported 
to ERA. 

The ERA Assigned Values are compliant with the most 
current USEPA/NELAC FoPT tables. A parameter not added 
to the standard Is given an Assigned Value of "0" per the 
guidelines contained In the US EPA's Criteria Document and 
NELAC standards. 

The Acceptance Limits are established per the criteria 
contained in the most current USEPA/NELAC FoPTtables, or 
ERA's SOP for the Generation of Performance Acceptance 
Limits m as applicable. 

The Performance Evaluation: 

Acceptable = Reported Value falls within the 
Acceptance Limits. 

Not Acceptable = Reported Value falls outside the 
Acceptance Limits. 

No Evaluation = Reported Value cannot be evaluated. 

Not Reported = No Value reported. 

The Method Description Is the method the laboratory reported 
to ERA. 

Report Issued: 12/10/10 

WP Study oiscussjon 

ERA's WP-189 WatRTMPollution Proficiency Testing study has 
been reviewed by ERA senior management and certified 
compliant with the requirements ofthe USEPA's National 
Standards for Water Proficiency Testing Studies Criteria 
Document (December 1998), and the criteria contained in the 
most current NELAC FoPT tables. 

ERA's WP-189 WatRTMPollution study standards were 
examined for any anomalies. A full review of all homogeneity, 
stability and accuracy verification data was completed. All 
analytical verification data for all analytes met the acceptance 
criteria contained in the USEPA's National Criteria Document 
for Water Proficiency Testing Studies, December 1998, and 
the criteria contained in the most current NELAC FoPT tables. 

The data submitted by participating laboratories was also 
examined for study anomalies. There were no anomalies 
observed during the statistical review of the data. 

ERA's WP-189 WatRTMPollution study reports shall not be 
reproduced except in their entirety and not without the 
permission of the participating laboratories. The report must 
not be used by the participating laboratories to claim product 
endorsement by any agency of the U. S. government. 

The data contained herein are confidential and intended for 
your use only. 

If you have any questions or concerns regarding your 
assessment in ERA's WatR™Pollution Proficiency Testing 
program, please contact Jay McBurney, Quality Program 
Manager, or the proficiency testing department, at 1-800-372-
0122. 
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@ERA 
A Waters Company 

Study: WP-189 

ERA Customer Number: W574801 

Laboratory Name: Alpha Analytical 

Page 1 of10 

R2-0001045



WP-189 Final Complete Report 
A Waters Company 

Amy Rice 
Quality Systems Specialist 
Alpha Analytical 
8 Walkup Drive 
Westborough, MA 01581 
508-439-5138 
Anal. Analyte 
No. 

WP Minerals (cat# 581) 
I Units 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

I Reported Assigned I Acceptance 
Value Value Limits 

MA00030 
W574801 
12/10/10 

10/08/10 ·11/22/10 

Perform~nce !Method Description 
Evaluation 

... q_o_2_7_ . ~~~~li!l~~ ~~ 9.~'?~ ___________________ ... _ .O:QI.!-.. _ _ . __ ~~g. __ ... ~ ~ ~ _ . _ .. _ ~ 0_3_ -. 1_2_8_ .I. __ ~<:c_ep!~bJ~ __ .•. __ S_f\1]~~2_0_8 __ .• _ . 

. _q_o_?_8_ . fhJ~~<!_e _____ • __________ • ___________ . _ . _ll]QI,!-___ ..• ______ •. __ ~~-P . . _ .. ~g._2_ -_ 6_8.:~ •.. _ N~~ 13~~~f!e_d_ _ . __ • __ •. _ ••••• _. 

__ 0020_ Co_n~~~~vity_a) 2?:~ _______ . _ _ _ _ _ _ .. __ . J.lm~osj~f!l_ . 490 _ _ __ ~9Q ____ 44_1_- ~39 ____ Accep!a_bl~ _ EPA 9_Q50A __ _ 
• _q_o_2_9_ . fJ~<?.r!.d!=J ________________ • ___________ ... _ .O:!JI.!-___ .. __ .. ____ .. _ ~-P? ___ . _ 1 ~6_5_-_2_-1~ _ .. _ N~! '3~P.<?."!S.d_ _ .• ____ .. __ • _ • __ _ 

__ q_o_?_6 __ ~o!~~!l!."! ..................................... llJQI,!-___ ·--~~-.? ....... ~!-~-----?~~0--_~7.:~- ·--~<:c_ep!a_b]~-- ·---~~~-6,0?9~---· 
.. ~0_?_5_ . ~o_dl~!."! _____ . _______ . __ . ____ .. _ . ___ . __ _ 11]~1!-_ _ _ .... ~! .§ ___ . __ ?~-~ _ . _ . _ J?:S.:! Q~ _ .. __ ~<:c_ep~b]~ _ _ . ___ ~~ ~ _GP?9~. __ . 
• _q_o_3_o_. ~u_!f~!e.. ____ --~--- _________ . __ . ____ . ___ n:f!'.!-. __ . ___ . ___ .. __ ~~·.?. ____ ?!-.0.-.~~-~ _ .. _ t:J~! 13~e~f!e_d_ _. _. _____ •• ___ • _ . 

. -~0_2_1_. :r_oj~l_q_i~~.Ol':e"d· ~~l!d_s_a_t_1~9:C? ___________ .• __ 11]91,!-___ .. ________ . __ ~~~ _. _ ... _3_0_3_--~~3- _ ..• ~~! '3~P.~J!~d- .. ____ • _. _______ . 
1950 Total Solids at 105"C mgll 425 379-468 Not Reported 

WP Hardness (cat# 580) 
. _ ~0]_2_ . !'!~n:fi!t!:~ap!e.J3~~i~~~ .0.:~~)_ . __________ . . .. . n:QI!-__ . . __ §~-? _ . _ . __ ~~-? _ _ _ _ ~ ~ .p_ -_ ~~-~ __ . _ . ~t:c_ep!<J_~Ie: _ .. ___ ?.fv!~~~o_q ____ . 
. _ q_o.?._3_ . f~l~i~r:!l- ____________ .. _ • ____ .. _ _ _ _ _ _ __ ll]QI.!-_ _ _ . __ ~~-~. _ •. __ ~~-! _ ... _ ~~-!5 _-_7_0~~ _ ... :~<:c~p!a_b!e_ __ . ___ ~~ ~ ?P?g~ ___ . 
. _ ~0.?._4_ . ~~~n_e~~U_Jl] __ • ______________________ . __ _ ll]Qf!:-_ _ _ . __ ~7 -? __ .. __ ?~-? ___ . _ ~~ ~9_-_ ~2.:~ _ .. __ ~~c_ep!<J_b}~ __ . ___ ~~ ~ _6p_?g~ ___ . 
. _1_5_5_0_. ~l:!'<:i~r:!l.l:!!!r9~E!~~ ~~ ~.?~9_3 _____________ . ___ n:)QI!-___ .. ___ • ___ ... __ :1§§ ______ 1_3~_-_1_7_6 __ ... t:J<:! 13~e~r:!~d. _. _____________ . 

0022 Total Hardness as CaC03 mg/L 312 308 270-352 Acceptable EPA 6020A 

5.9'1 -6.31 Acceptable EPA9040B 

5.91-6.31 Acceptable SM4500H+ B 

a Page2of10 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
lD 
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@ERA 
A Waters Company 

Amy Rice 
Quality Systems Specialist 
Alpha Analytical 
8 Walkup Drive 
Westborough, MA 01581 
508-439-5138 
Anal. Analyte 
No. 

WP Trace Metals (cat# 586) 

WP-189 Final Complete Report 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

MA00030 
W574801 
12/10/10 

10/08/10-11/22/10 

I Reported I Assigned I Acceptance I Performance Method Description 
Value Value I Limits Evaluation 

. _o_o_0_1_. ~~~f!l~n~~- ·.-.-------.-- .. -.---.---- .• - _1-!_Qj~--- . - xr_9_0_--.- -~1_8_0_--.-~~9_0_--~5_4p_ .. - -~~c_ep!a_b}~-- . -- . ~r:~ _6.9~9~ .. -. 

. _ q_o_1_6_ . ~!i~o_ny ____ • __________ . ______ • _ _ _ _ . __ _1-!.Q!~ _ • _ . __ ~:r ~ ___ . __ ?~~ ___ . __ ~6_6_ --~5_9 __ .. _ -~~c_ep~bJ~ _ ... _ . ~r: ~ _6.9?9~ _ .•. 
0002 Arsenic ~gil 122 '125 101 -149 __ Acceptabl~ . . _ EPA 6020A 

. _ ~ 0_1_5_ . ~a!i~~ ___ • _ . ______ . ___ . _ _ _ _ _ _ _ _ _ _ _ .• _ _l~Qj~ _ _ _ . _ • ~ D_7_0 __ •. __ ~ D_2_0 __ •. _ ~~~ :] ~ ~g _ .. __ ~~c!lp!a_b}~ . _ . _ . _ ~r: ~ _6.9?9~- _ .. 

. _q_o_o_3_ .~e_f¥1~1:!'!1. ___ . _ .. ___________________ . __ _ f.!.Qj~ ___ . __ ?~9 __ .. __ ~~ ___ .. -~6_:4_-_~1.! __ .. _ -~~c_ep~bJ~ __ . ___ ~r:~_6P?9~. __ . 

.• 10.f_5 __ ~o!~r:! •.••••.. _______________ • _____ . __ J!Q!~. __ .•• 1~3_0_ ••. __ ~?~ . .... !l~~=]~!?Q ..... ~<:c_ep~bJ~. _. ---~~~-6.9.?9~. __ . 
__ o_o_o_4_. ~:=:d_n:!i~':l •• _ •• __________ . ____ .. _____ . __ _ f.!.Q!~. __ .. _ ~~?. _ .... ~~~ ---·- -~9_5_-_~9_3 __ .. --~~c_ep~bJ~ __ .. _ -~r:~_6P~9~. __ . 
. _ q_o_o_6_ . ~h!9':1!l!.ll] ___ . ________ • __ . _ .. __ . ____ . __ _ f.!.Q!~ _ _ _ .. _ ~ D_3_0 __ •. __ ?~~ ___ . _ ~?~::) 9?Q _ .. __ ~~c_ep!a_b}~ __ . __ • ~r:~ _6.9~9~ _ . _ 
. _ q_o_o_5_ . ~~b_a!t __ . ___ • __________ . _ .• _ • ____ .... __ f.!.Q!~ _ . _ . _ . ~!~. __ . _ . ?9~ __ ... ?~~:: ~19?9 ..... ~~c_ep!a_bJ~ _ .. _ .. ~r:~ _6.9~9~ ___ . 
. _ q_o_O]_ . ~opp~~ . ___ .... ________ . ___________ ... _f.!.Q!~ _ _ _ . __ ~!~ __ .. __ ~? __ ... }_0_8_ --~7_7 __ .... ~<:c_ep!a_bJ~ • _ .• _ • ~r: ~ _6.9?9~ ___ . 
. _o_o_o_8_ .!~o!l _____ .. _. ____ . _. _. _. _____ •. _ ...... )~Qj~. __ . __ ~~? __ ... -~9? _ ... --~5_2_--~_8 __ .. _ .~<:c_ep!~J~ _ •. _. _ ~r:~_6P?9~ .. _ . 
. _ o_o_1.f_ . ~-e!l? ___ . ___ .. _ . _ . _ ..••. _ _ _ _ _ _ _ _ _ _ _ . __ _ f.!.Q!~ _ _ _ . __ ~?2 __ .. __ ~~ ___ . __ ~0_1_ --~9_5 __ .. __ ~~c_ep!a_b}~ __ .. _ . ~r: ~ _6P?P~ . . _ . 
. _q_o_1_o_. ~'!I!Q.a!l~~~ __ . _____ • _. ________ • _____ . __ _ f.!.g!~ ___ . _ .10.~o ___ . __ ~~~ _ ... _ ~?~:: :!9?Q _ .. I'J.o!['.~~~~t~~~~-. ___ ~r:~_6P?P~. __ . 
. _ £1.0] j_ . M~ly~qt::_n_u.!ll ___ • _____ • ___ • __ • _ • ___ • _ . __ _I:!Q}!:-___ .. __ ??~ ___ . __ ?~ ~ ___ . __ 1__8_0_ --~5_0 __ .. __ ~<:c_ep~bJ~ __ . ___ ~~ ~ _6P.f9~ ___ . 
__ q_0_1_1_ .!'!i~~eJ __ ----· _________ .• ___________ .. __ f.!.Q!~- .. __ ?~2 .... __ ?!~ _ -----~1_0_--~5_9 __ ·---~~c_ep!a_bJ~--. __ -~r:~_6P~9~ •. _ . 
. _q_o_1_3_. ~eJ~f!i~f!l. _____________ .. _______ • ___ . __ _ f.!.Q!~ ___ . __ ~ ~? ___ . __ :_l?Q. _ .. __ 9_1:~: ~'!0. _ .. _ -~~c_ep!a_b}~ __ .. _. ~r:~ _6P?9~. __ . 
. _q_0_1]_ .?Jly~~ __ . _. _ ------ __ .. _____ . ___ • ___ . __ J!Q!!:- .• _ . __ ?9~ . ... _ .1!? . .... -~0_5_--~4_1_ ..... ~<:c_ep!a_bJ~ __ ... -~~~-6.9~9~. __ . 
• • 1!_0]_5 __ ~t~o_n~~':l- ___ . __________ . ___________ . __ _ f.!.Q!!:- _ _ _ . __ ?9! ___ . __ :_1 ~~ ___ . __ ~ 6_9_ --=?.2.:2. _ .. __ ~~c_ep!a_b]~ • _ . ___ ~r: ~ _69?9~ ___ . 
• _q_0_1~-. !_h!!!li~!:l:. ____ . __________ • _. _________ . __ _ f.!.Q!~ ___ . __ ~?~ _. __ . ~~?. __ . _ -~7:t_-_4_:3_0_ •.. _ -~<:c_ep!a_bJ~ __ . ___ ~r:~ _6P?P~. __ . 
. _q_o_1:t_. :--:a_n!!?~u_n:! ___ • ______________________ . __ _1-!Q!~ ___ .. __ ~~g ___ . __ ~? __ •. _ -~7_9_-_~1.f __ .. _ -~<:c_ep!a_bJ~ __ . _. _ ~~~-69?9~. __ . 

0015 Zinc JlQ/L 399 392 335-454 Acceptable EPA 6020A 

9.17-20.2 Acceptable EPA 7470A 

9.17-20.2 Acceptable EPA 7474 

Page 3 of10 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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A Waters Company 

Study: WP-189 

ERA Customer Number: W574801 

Laboratory Name: Alpha Analytical 

Page 4 of 10 

R2-0001048



@ERA 
A Waters Company 

Amy Rice 
Quality Systems Specialist 
Alpha Analytical 
8 Walkup Drive 
Westborough, MA 01581 
508-439-5138 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) 
I 

WP-189 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

Units I Reported ~Assigned I Acc:p~ance 
Value Value L1m1ts 

Page 5of10 

MA00030 
W574801 
12/10/10 

10/08/10 - 11/22/10 

Perform~nce Method Description 
Evaluation 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
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QERA 
A Waters Company 

Amy Rice 
Quality Systems Specialist 
Alpha Analytical 
8 Walkup Drive 
Westborough, MA 01581 
508-439-5138 

Anal. Analyte 
No. 

WP Volatiles (cat# 830) (Continued) 

5260 Xy!enes, total 

WP PCBs in Water(cat# 8325)_ 

WP-189 Final Complete Report 

Units 

IJ9/L 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

MA00030 
W574801 
12/10/10 

10/08/10 -11/2~/10 

I Reported I Assigned I Acceptance I Performance Method Description 
Value Value I Limits Evaluation 

<4.00 0.00 Acceptable EPA8260B 

__ qpj_O_. ~!9~!9~!~~~-. --------- .. _ ••• ___ . _ .• ·-- _1~9!~-- _ .::9:~0_0_ .. _. 9-.99. _ ........... _ ... -~~c_ep!a_b!~ __ ·---~~~-8_9~~--- . 
. -~8_8_5_. ~9~19~ 1~~1- _ ... ______ . _ _ _ _ _ _ _ _ _ _ __ . __ )-!9!~ ___ .. _ ~ 9:~0_0 __ ..• 9-.09. __ ...• _ ... __ •... -~~c~p~a_bJ~ __ . __ . ~~~ _8.0~~-. _. 

__ q_Oj]_.~r9~!9~g~2_ ____ ·------ __ . _______ . __ . __ J:!9/~. __ .• ':9:2_0_0_ •.•• 9-P9 . ...... __ .. _ . " -~~c_ep!a_b)~ _ ..•• -~~~-89_??~ •... 
. _ ~o_4p_ . ~9~19~ g~~ _ .. _________ . _ _ _ _ _ _ _ _ _ _ _ . __ J-!9!~ ___ ..• ~ 9:~o_o __ . __ 9-PP __ .. _________ ... __ ~~c_ep!B:b!~ __ .. _ . ~~~ _8.0~?~ ___ . 

. _o_o~--~!9~1?~!~18 _____________ . ___________ . __ .ll.9!~ _ .•.. __ ~-~?. _ .. __ 1-~?. _ .. _ ~--8.0.-.~-~~ _ .. _ .~<:c~p!a_b!~ __ ... -~~~!3.0~~- ••. 

. _ o_Oj_5_. ~r9~19~ g~ _ . __________ .. ___ . ______ . __ Y9!~ _ _ _ . _ ~ 9:~o_o __ . __ 9-PP __ .. _____ ....... __ ~<:C_ep!a_bl~ __ . _ • _ ~~~ _8_!)~~- . _ . 

0()46 Aroclor 1260 119/L < 0.200 0.00 Acceptable EPA 8082A 

I) 
Page6of10 

All ana!ytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 

' ua-t;l:l4o*. '"n~ttt 
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@ERA 
A Waters Company 

Amy Rice 
Quality Systems Specialist 
Alpha Analytical 
8 Walkup Drive 
Westborough, MA 01581 
508-439-5138 

Anal. Analyte 
No. 

WP Base/Neutrals (cat# 833) 
I 

WP-189 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

Units I Reported Assigned Acceptance 
Value Value Limits 

Page 7 of10 

MA00030 
W574801 
12/10/10 

10/08/10 - 11/22/10 

Performance 
Evaluation Method Description 

All analytes are included in ERA's K2LA accreditation_ Lab Code: 1539-01 

R2-0001051



(,)ERA WP-189 Final Complete Report 
A Waters Company 

Amy Rice 
Quality Systems Specialist 
Alpha Analytical 
8 Walkup Drive 
Westborough, MA 01581 
508-439-5138 

Anal. Analyte I 
No. 

WP Base/Neutrals (cat# 833) (Continued) 

Units 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

I 
Reported IAssignedT Acceptance 

Value Value Limits 

MA00030 
W574801 
12/10/10 

1 0/08/1 0 - 11/22/1 0 

Perform~nce !Method Description 
Evaluation 

. _6_7~1_5_. _12 ~.~~5.:-I~t!~c_h!~F?~~~~e!l~ _____________ •. __ )1.9!~ ___ . :: 9~5_op __ . __ 9-99 ___ .. _ . _. ___ • _ ... :~~cep!B_bl~ __ . ___ ~~~ !3??9S: ___ . 
5·155 1,2,4-Trichlorobenzene J.lg/L 160 150 34.2- '176 Acceptable 

a Page8of10 

All analytes are included in ERA's A2LA accreditation. Lab Code: 1539-01 
D 

UD-coc.t· fi.lt~t 

EPA8270C 
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®ERA 
A Waters Company 

Amy Rice 
Quality Systems Specialist 
Alpha Analytical 
8 Walkup Drive 
Westborough, MA 01581 
508-439-5138 

Anal. Analyte 
No. 

WP Acids (cat# 834) 
I 

WP-189 Final Complete Report 

EPAID: 
ERA Customer Number: 
Report Issued: 
Study Dates: 

Units I Reported Assigned Acceptance 
_I_ Value Value Limits 

MA00030 
W574801 
12/10/10 

10/08/10 -11/22/10 

Perform~nce !Method Description 
Evaluatron 

. -~6_1_0_. ~e_n~~~c _a_c_!'! ________________________ . _ . _1:!9!~ __ J _ _:::_~-9Q. _. __ 9-P~ ___ . __________ .. _ .-~<:c_ep!a_bJ~ __ . __ • ~~~ _8??~~- __ . 

. -~7_0_0_. ~<?~l!l~t?_-~rl]~t~ylp~~!]~l- ___ . ___________ . _. _1:!9!~ ___ . __ ~~-.?. __ . __ ~~-~- __ . _ ~~~6---~9.:~ _ .. _ . ~<:c_ep~bJ~ __ . ___ ~~~ _8??~~. __ . 

. -~8_00_. ~:<:~19~_p_h~1191_ _ _ _ _ _ _ _ _ _ _ _ l-l9ll _ _ _ _ ~1-~- ____ !~-?- _____ 23~1---~7~ ~ _ _ -~cceptable EPA _8~?9C __ _ 

. -~o_o_o_. ~l~:Pl<:.hJ~r?p~~~oJ ____________________ . __ _1:!9!~ ___ . __ ~~-?. __ . __ ?'?-?. ____ ?1-?.--~7.:~ _. _ ~~~c_ep!a_bJ~ __ . _ _ ~r:_>~ _8_?!9~- __ 

. _ ~o_o_5_ . ~2~·Pl<:.h)~r9p~~~~~ ________ . _ _ _ _ _ _ _ _ _ _ _ . __ J:!9!~. _ _ . ___ . ____ . __ g.pp ___ . ________ . _ .. _ ~9~ 13~e~~~'! _ . ______________ . 

. -~1_3_0_. f~'!-Pl'!l~thY!P!l~!l'?'. ___________________ . __ _I!Q!~ ___ . _ .111. _ .. _ .1~ __ .. __ 3):8_: !~~ _ .. _ .~c:c_ep!a_bJ~ __ . ___ ~r:>~ _8_?!9~- __ . 

. -~3_6_D_. ~~~Plf!i~~-?:'!l~!hy!,P_~r:?'. ____ • _________ . __ _1:!9!~ ___ . __ ~~-.? .. _. __ ~-) ___ . _ ?~:6_:! !~ _ .. __ ~~c~p!B_b)~ __ . ___ ~~~ _8??9~- __ _ 

. _ ~1!..5 __ ~/~:P!~i~<?e~e_n_o! _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ J~9!~ __ _ _ __ !?~ ___ . __ ~ ~?- ___ . _ :'.~:~:! ~~ _ . ___ ~<:c_ep!a_bJ~ __ . ___ ~~~ _8??~~ __ __ 

. -~4_o_o __ ~-=-~~!h.Y!P_h~!l?~ ___________ • __________ . __ _l-!9!~ ___ . __ ??·~- _ •. __ ~Q-~ ______ 1.?:~: !qq_ _ .. _ -~'=c.ep!a_bJ~ __ . ___ ~r:_>~ _8??~C:- __ . 
_ -~4_1_D_. ~~~!_h_y!_p_h~l)?~ ______________________ . __ -~-~~~ ___ . __ ~~-!. _ .. __ ~~-?. __ .. ?~~---~2.:~ _ .. _ -~'=c_ep~bJ~ __ . ___ ~~~ _8??~C:. __ . 
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lab Manager /Je:~_,.J -c"'------

9 r. QA Manager 1/%.:.4 a/4 
Effective Date -I f. 0 7 ' tf ' / 
TEST NAME: METHOD 82608, VOLATILE ORGANIC COMPOUNDS BY GAS CHROMATOGRAPHY/ 
MASS SPECTROMETRY (GCIMS) 

METHOD REFERENCE: SW846 82608 (Revision 2, December 1996) 

Revised Section: 2.8 

1.0 SCOPE AND APPLICATION 

1.1 This SOP describes lhe analytical procedures, which are utilized by Acculesllo acquire samples 
for analysis of volatne organic compounds by gas chromatographic/mass spectrometric 
(GCIMS) following purge and trap utilizing the internal standard technique. The compounds in 
Table 1 maybe detennined by this method. An option has been included for the analysis of 1,4-
Dioxane by selected ion mon~orlng GCJMS (GC/SIM-SIM). 

12 This analytfcal method is designed for nearly all types of samples, regardless of water content, 
including ground water, aqueous sludges. liquors, waste sorvents, oily wastes, tars, filter cakes, 
sediments and soils. 

1.3 Tha applicable concentration range of this method is compound, matrix, and instrument 
dependent. Volatile water-soluble compounds can be included in this analytical technique. 
However, for some low-molecular weight halogenated hydrocarbons, aromatics, ketones, 
nitriles, acetates, acrylates. ethers, and sulfides, quantltation limits are approximately ten times 
higher because of poor purging effiCiency. Determination of some structural isomers (i.e. 
xylenes) may also be hampered by coelulion. 

2.0 SUMMARY OF METHOD 

2.1 Volatile compounds are introduced into the gas chromatograph by purge-and-trap (Method 
503015035). Method 5030 may be used direcUy on ground water samples. Method 5035 Is 
used for low-eoncentrallon and medlum-eoncentratlon soils, sediments, and wastes. Medium 
concentration samples are preserved and stored in methanol prior to purge-and-trap analysis. 

2.2 An inert gas is bubbled through a 5 ml sample contained in a specifically designed purging 
chamber at ambient temperature. Tha purgeables are efliicienlly transferred fnom the aqueous 
phase to the vapor phase. The vapor Is swept through a sorbent column where the purgeables 
are trapped. After purging is completed, the sorbent column is heeled and backflushed with the 
inert gas to desorb the purgeables onto a gas chromatographic (GC) column. 

2.3 The volatile compounds are separated by the temperature programmed GC column and 
detected using a mass spectrometer, which is used to provide both qualitative and quantitative 
lnfonnation. 

2.4 The peaks detected are qualitated by compalison to characteristic Ions and retention times 
specific to the known target list of compounds. 

2.5 Once identified the compound Is quanlijated by comparing the response of major (quantitatlon) 
ion relative to an internal standard technique with en average response factor generated fnom a 
calibration curve. 
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2.5 Once identified the compound is quantitated by comparing the response of major (quantitation) 
ion relative to an internal standard technique with an average response factor generated from a 
calibration curve. 

2.6 Additional unknown peaks with a response> 10 % of the closest internal standard may be 
processed through a library search with comparison to a database of approximately 75,000 
spectra. An estimated concentration is quantitated by assuming a response factor of 1. 

2. 7 Water soluble volatile organic and other poor purging compounds maybe analyzed using this 
methodology, however this method is not the method of choice for these compounds and the 
laboratory's ability to achieve all calibration and quality control criteria for this method cannot be 
guaranteed. These compounds are noted as (pp) in Table 7. 

2.8 The method includes an analytical option for the analysis of 1 ,4-Dioxane by GCIMS-SIM. The 
selected ions that are characteristic of the analytes of interest are analyzed using lower 
concentrations of calibration standards under the same MS conditions._SIM analysis is performed 
upon client request and is documented in the report. 

3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 

3.1 Reporting Limit. The reporting limit for this method is established at the lowest concentration 
standard in the calibration curve and may vary depending on matnx interferences, sample 
volume or weight and percent moisture. Detected concentrations below this concentration 
cannot be reported without qualification. See Table 10. 

3.1.1 Compounds detected at concentrations between the reporting limit and MDL are 
quanlitated and qualified as" J", estimated value. Program or project specifications 
may dictate that "J" qualified compounds are not to be reported. 

3.2 Method Detection Limit. Experimentally determine MDLs using the procedure specified in 40 
CFR, Part 136, Appendix B. This value represents the lowest reportable concentration of an 
individual compound that meets the method qualitative identification criteria. 

3.2.1 Experimental MDLs must be determined annually for this method. 

3.2.2 Process all raw data for the replicate analysis in each MDL study. Forward the 
processed data to the OA group for archiving. 

4.0 DERNITIONS 

BLANK - an analytical sample designed to assess specific sources of laboratory contamination. 
See individual types of Blanks: Method Blank, Instrument Blank, Storage Blank, Cleanup Blank and 
Sulfur Blank. 

4-BROMOFLUOROBENZENE (BFB)- the compound chosen to establish mass spectral instrument 
performance for volatile (1/0A) analyses. 

CALIBRATION FACTOR (CF)- a measure of the gas chromatographic response of a target ana lyle 
to the mass injected. The calibration factor is analogous to the Relative Response Factor (RRF) 
used in the Volatile and Semivolatile fractions. 

CONTINUING CALIBRATION- analytical standard run every 12 hours to verify the initial calibration 
of the system. 
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CONTINUOUS LIQUID-LIQUID EXTRACTION • used herein synonymously with the terms 
continuous extraction. continuous liquid extraction, and liquid extraction. This extraction technique 
involves boiling the extraction solvent in a flask and condensing the solvent above the aqueous 
sample. The condensed solvent drips through the sample, extracting the compounds of interest 
from the aqueous phase. 

EXTRACTED ION CURRENT PROFILE (EICP) ·a plot of ion abundance versus time (or scan 
number) for ion(s) of specified mass (Es). 

INITIAL CALIBRATION- analysis of analytical standards for a series of different specified 
concentrations: used to define the linearity and dynamic range of the response of the mass 
spectrometer to the target compounds. 

INTERNAL STANDARDS - compounds added to every standard, blank, matrix spike, matrix spike 
duplicate, sample (for volatiles), and sample extract (for semivolatiles) at a known concentration, 
prior to analysis. Internal standards are used as the basis for quantitation of the target compounds. 

MATRIX -the predominant material of which the sample to be analyzed is composed. For the 
purpose of this SOP, a sample matrix is either water or soil/sediment. Matrix is not synonymous 
with phase (liquid or solid). 

MATRIX SPIKE- aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 
compounds and subjected to the entire analytical procedure in order to indicate the appropriateness 
of the method for the matrix by measuring recovery. 

MATRIX SPIKE DUPLICATE- a second aliquot of the same matrix as the matrix spike (above) that 
is spiked in order to determine the precision of the method. 

METHOD BLANK- an analytical control consisting of all reagents, internal standards and surrogate 
standards that is carried throughout the entire analytical procedure. The method blank is used to 
define the level of laboratory, background and reagent contamination. 

METHOD DETECTION LIMITS (MDLs)- The minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration is greater than zero and 
is determined from analysis of a samp.le in a given matrix containing the analyte. MDLs should be 
determined approximately once per year for frequently analyzed parameters. 

PERCENT DIFFERENCE (%D)- As used in this SOP and elsewhere to compare two values, the 
percent difference indicates both the direction and the magnitude of the comparison, i.e., the 
percent difference may be either negative, positive, or zero. (In contrast, see relative percent 
difference.) 

PERCENT MOISTURE - an approximation of the amount of water in a soil/sediment sample made 
by drying an aliquot of the sample at 1 os•c. The percent moisture determined in this manner also 
includes contributions from all compounds that may volatilize at or below 105 •c, including water. 
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

PRIMARY QUANTITATION ION a contract specified ion used to quantitate a target analyte. 
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REAGENT WATER- water in which an interferant is not observed at or above the minimum 
detection limit of the parameters of interest. 

RECONSTRUCTED ION CHROMATOGRAM (RIC)- a mass spectral graphical representation of 
the separation achieved by a gas chromatograph: a plot of total ion current versus retention time. 

RELATIVE PERCENT DIFFERENCE (RPD)- As used in this SOP and elsewhere to compare two 
values. the relative percent difference is based on the mean of the two values, and is reported as an 
absolute value, i.e., always expressed as a positive number or zero. (In contrast, see percent 
difference.) 

RELATIVE RESPONSE FACTOR (RRF)- a measure of the relative mass spectral response of an 
analyte compared to its internal standard. Relative Response Factors are determined by analysis 
of standards and are used in the calculation of concentrations of analytes in samples. 

RELATIVE RETENTION TIME (RRT)- the ratio of the retention time of a compound to that of a 
standard (such as an internal standard). 

INSTRUMENT BLANK- a system evaluation sample containing lab reagent grade water with 
internal standards and surrogate standards added. An instrument blank is used to remove and/or 
evaluate residual carryover from high level standards, spike samples and field samples. 

5.0 HEALTH & SAFETY 

5.1 The analyst must follow normal safety procedures as oullined in the Accutest Health and Safety 
Plan and Personal Protection Policy, which include the use of safety glasses and lab coats. In 
addition, all acids are corrosive and must be handled with care. Flush spills wilh plenty of water. 
If acids contact any part of the body, flush with water and contact the supervisor. 

5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 
determined; however, each chemical must be treated as a potential health hazard. Exposure 
to these reagents must be reduced to the lowest possible level. The laboratory is 
responsible for maintaining a current awareness file of OSHA regulations regarding the safe 
handling of the chemicals specified in this method. A reference file of data handling sheets 
must be made available to all personnel involved in these analyses. 

5.3 The following analytes covered by this method have been tentatively classified as known or 
suspected, human or mammalian carcinogens: benzene, carbon tetrachloride, 1 A­
dichlorobenzene, 1 ,2-dichlorethane, hexachlorobutadiene, 1,1 ,2,2-tetrachloroethane, 1,1 ,2-
trichloroethane, chloroform, 1 ,2-dibromoethane, tetrachloroethene, trichloroethene, and vinyl 
chloride. Primary standards of these toxic compounds must be prepared in a hood. A 
NIOSH/Mass approved toxic gas respirator should be worn when the analyst handles high 
concentrations of these toxic compounds. 

6.0 INTERFERENCES 

6.1 The data from all blanks, samples, and spikes must be evaluated for interferences. 

6.2 Impurities in the purge gas, organic compounds out-gassing from the plumbing ahead of the trap, 
and solvent vapors in the laboratory account for the majority of contamination problems. The 
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analytical system must be demonstrated to be free from contamination under the conditions of 
the analysis by running laboratory reagent blanks. The use of non-TFE tubing, non-TFE thread 
sealants, or flow controllers with rubber components in the purging device should be avoided. 

6.3 Samples can be contaminated by diffusion of volatile organics (particularly methylene chloride 
and fluorocarbons) through the septum seal into the sample during shipment and storage. A trip 
blank prepared from reagent water and carried through the sampling and handling protocol can 
serve as a check on such contamination. 

6.4 Contamination by cany-over can occur whenever high level and low-level samples are 
sequentially analyzed. 

6.4.1 Whenever an unusually concentrated sample is encountered, it should be followed 
by an analysis of an instrument blank to check for cross contamination. Refer to 
Table 11 for compounds that may cause carryover for this method. 

6.4.2 It may be necessary to wash the purging device with methanol, rinse it with organic­
free water, and then dry the purging device in an oven at 105° C. Follow the 
instrument manual for instructions on cleaning. Document the occurrence in the 
maintenance log and notify the manager/supervisor. 

6.4.2. 1 Clean and bake purging tube. 

6.4.2.2 Clean or replace purge needle. 

6.4.2.3 Clean and bake sample filter or sparge filter. 

6.4.2.4 Clean and bake sample loop. 

6.4.2.5 Replace trap if necessary. 

6.4.2.6 Replace water management module if necessary. 

6.4.2.7 Rinse transfer line with methanol. Caution: disconnect the trap before rinsing. 

6.4.3 In extreme situations, the entire purge-and trap device may require dismantling and 
cleaning. Follow the instrument's manual for instructions on disassembly. 
Document the occurrence in the maintenance log and notify the 
manager/supervisor. Screening of the samples prior to purge-and-trap GC/MS 
analysis is highly recommended to prevent contamination of the system. This is 
especially true for soil and waste samples. 

6.4.4 If the contamination has been transferred to gas chromatograph, any of the following 
approaches may be used to cleanup the instrument. 

6.4.4.1 Baking out the column between analyses. 

6.4.4.2 Change the injector liner to reduce the potential for cross-contamination. 

6.4.4.3 Remove a portion of the analytical column in the case of extreme 
contamination. 
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6.4.5 The oven temperature program must include a post-analysis bake out period to 
ensure that semivolatile hydrocarbons are stripped from the chromatographic 
column. 

6.4 Special precautions must be taken during the analysis to avoid contamination from methylene 
chloride and other common laboratory solvents. 

6.5.1 The sample storage and analytical area should be isolated from all atmospheric 
sources of methylene chloride or other common solvents. 

6.5.2 Laboratory clothing wom by the analyst should be clean and used in designated 
areas only. Clothing previously exposed to solvent vapors in the organics sample 
preparation laboratory can contribute to sample contamination. 

7.0 SAMPLE HANDLING AND PRESERVATION AND HOLDING TIME 

7.1 HANDLING and PRESERVATION 

7 .1.1 Water samples 

7.1.1.1 Container- 40 ml glass screw-cap VOA vial with Tefton-faced silicone septum. 
The 40-ml glass VOA vials are pre-cleaned and certified. 

7.1.1.2 Collect all samples in duplicate. Test all samples for residual chlorine using test 
paper ror free and total chlorine. If samples contain residual chlorine, three 
milligrams of sodium thiosulfate should be added for each 40 ml of water sample. 

7.1.1.3 Fill sample bottles to overflowing, but do not flush out the dechlorinating agent. 
Sample should be taken with care so as to prevent any air or bubbles entering 
vials creating headspace. 

7.1.1 A Adjust the pH of all samples to:;; 2 at the time of collection, but after 
dechlorination, by carefully adding two drops of 1:1 HCI for each 40 ml of sample. 
Seal the sample bottles, Tefton face down, and mix for one minute. 

Note: Do not mix the sodium thiosulfate with the HCI in the sample bottle prior to 
sampling. 

7.1.1.5 The samples must be protected from light and refrigerated at 2 - 6 OC from the 
time of receipt until analysis. 

7.1.2 Soil Samples 

7.1.2.1 Refer to the SOP for SW846 Method 5035 for preservation requirement of non­
aqueous solids. ForOhio VAP freezing is not allowed; samples must be 
preserved with sodium bisulfate. 

7.2 HOLDING TIME 

7.2.1 Water Samples. 

7.2.1.1 All samples are to be analyzed within 14 days of sampling (HCI preserved for 
aqueous sample) unless otherwise specified by the contract. If aqueous 
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samples are received unpreserved, the client is notified of the deficiency and the 
samples must be analyzed within 7 days. The sample preservation deficiency is 
noted on the chain of custody. 

7.2.2 Soil Samples 

7.2.2.1 Refer to the SOP for SW846 Methcd 5035 for holding time requirement of non­
aqueous solids. 

7.2.2.2 All samples are analyzed within 14 days of sampling unless otherwise specified. 

8.0 APPARATUSANDMATERIALS 

8.1 SYRINGE 

8.1.1 10, 25, 50, 100, 500 and 5000 j.!! graduated syringes, manually held (Hamilton/equiv.). 

8.1.2 5 ml and 50 ml glass gas tight syringes wilh Luerlok end, if appropriate for the purging 
device. 

8.2 BALANCE 

8.2.1 Analytical balance capable of weighing 0.0001 gram. 

8.2.2 Top loading balance capable of weighing 0.1 gram. 

8.3 PURGE AND TRAP DEVICES 

8.3.1 The autosampler models are used for purging, trapping and desorbing the sample Into 
GCcolumn. 

• 0.1. Mode14560 sample concentrator with 4551 vial multi-sampler 
• 0.1. Model4560 sample concentrator with 4552 Water/Soil multi-sampler 

8.3.2 The sample purga vial must be designed to accept 5 ml samples wilh a water column at 
least 3 em deep. 

8.3.3 The auto-sampler is equipped with a heater capable of maintaining the purge chamber 
at 40 'C to improve purging efficiency. The heater is to be used for low level 
soil/sediment analysis, but not for water or medium level soil/sediment analysis. 

8.3.4 The 01 #10 trap is 42 em with an inside diameter of 0.1 05 inches. The trap must be 
packed to contain the following absorbents (3-ling) and should be conditioned at 180 'C 
for 30 minutes by backllushing with a Helium gas flow at least 20 mVmin before initial 
use. 

• Tenax (2,6-Diphenylene oxide polymer). 
• Silica gel. 
• Carbon Molecule Sieve (CMS). 
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8.3.5 The desorber should be capable of rapidly heating the trap to 190° C for desorption. Do 
not exceed 210 ° C during bake-out mode. Alternatively, follow manufacturer's 
instructions. 

8.3.6 The response of chloromethane and bromonethane can be tracked for thermal 
decomposition products formed. If levels over the calibration requirement, the trap must 
be replaced and the system re-calibrated after the manager/supervisor been notified. 

8.4 GAS CHROMATOGRAPH/MASS SPECTROMETER SYSTEM 

8.4.1 Gas Chromatograph. 

8.4.1.1 An analytical system complete with a temperature programmable gas 
chromatograph and all required accessories including syringes, analytical 
columns, and gases. 

8.4.1.2 The injection port should be suitable for split or splitless witlh appropriate 
interface. 

8.4.1.3 The narrow bore capillary column is directly coupled to the source for HP-6890 
model. 

8.4.1.4 The wide bore capillary column is interfaced tlhrough a jet separator to the source 
for HP-5890 model. 

8.4.2 Column. 

• 75 m x 0.53mm ID x 3!lm film thickness capillary column coated with DB-624 (J&W 
Scientific), or equivalent Condition as per manufactures directions. 

• 105m x 0.53mm ID x 311m film thickness capillary column coated with HP-VOA, or 
equivalent Condition as per manufactures directions. 

• 60 m x 0.25mm ID x 1.4 ).lm film thickness capillary column cealed with DB-624 (J&W 
Scientific), or equivalent Condition as per manufactures directions. 

• 60 m x 0.45mm ID x 1.7 ).lm film tlhickness capillary column coated with DB-VRX 
(J&W Scientific), or equivalent. Condition as per manufactures directions. 

8.4.3 Mass Spectrometer. 

8.4.3.1 HP5973 or HP5970 is capable of scanning from 35 to 300 amu every 2 seconds 
or less, utilizing a 70 volt (nominal) electron energy in the electron impect 
ionization mode. 

8.4.3.2 The mass spectrometer must be capable of producing a mass spectrum whicih 
meets all the criteria in Table 3 when injecting or purging 50 ng of the GCIMS 
tuning standard- Bromoftuorobenzene (BFB). 

8.4.3.3 SIM Mode- Capable of selective ion grouping at specified retention times for 
increased compound sensitivity (fable 2a). 
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8.5. 1 Data Acquisition and Instrument Control (HP Chemstation) -A computer system is 
interfaced to the mass spectrometer, which allows the continuous acquisition and 
storage on a machine-readable media (disc) of all mass spectra obtained throughout 
the duration of the chromatographic program. 

8.5.2 Data Processing (HP Enviroquant)- The software accommodates searching of GCIMS 
data file for target analytes which display specific fragmentation patterns. The software 
also allows integrating the abundance of an EICP between specified time or scan 
number limits. The data system includes the recent version of the EPA/NBS or 
NIST98 mass spectral library for qualitative searches of non-target compounds 
present in the chromatogram. The data system flags all data files that have been 
edited manually by laboratory personneL 

8.5.3 Off line Magnetic Tape Storage Device (Lagato Networker)- The magnetic tape 
storage device copies data for long-term. off-line storage. 

9.0 REAGENTS AND STANDARDS 

9.1 Solvent 

9.1.1 Methanol: purge-and-trap grade quality or equivalent. Store separately, away from the 
other solvents. 

9.2 Reagent Water 

9.2.1 Reagent water is defined as water in which an interferant is not observed at the method 
detection limit of the parameters of interest 

9.2.2 Reagent water is generated by either passing tap water through a bed of approximately 
one pound of activated carbon or by using the water purification system at Accutestthal 
is a series of deionizers and carbon cartridges. 

9.3 Stock Standard Solutions 

9. 3.1 Commercially preparad standards used. 

9.3.1.1 EPA Method 524.2 Volatiles (78 components): Absolute (or equivalent) at200 
!J91ml or 2,000 f!g/ml concentration. 

9.3.1.2 Custom Volatiles Mix A: Restek (or equivalent) at 2,000 Jlg/ml concentration. 

9.3.1.3 Custom Volatiles Mix B: Restak (or equivalent) at 2,000- 100,000 Jlglml 
concentration. 
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9.3.1 A VOC Gas Mixture: Ultra (or equivalent) contains 200 llg/ml or 2,000 11g/ml of the 
following compounds in methanoL 

• Bromomethane 
• Chloroethane 
• Chloromethane 
• Dichlorodifiuoromethane 
• Trichlorofluoromethane 
• Vinyl Chloride 

9.3.1 .5 Multiple neat compounds. 

9.3.1 .6 Surrogate standard mixture: Ultra (or equivalent) at a concentration of 2,500 
11g/ml each surrogate compound. 

• 1 ,2-Dichloroethane-<:4 
• Dibromofluoromethane 
• Toluene-de 
• 4-Bromofluorobenzene 

9.3.1. 7 Internal standard mixture: Ultra (or equivalent) at a concentration of 2, 000 Jlg/ml 
for all the compounds except T ert Butyl Alcohol-d9, which is from Absolute (or 
equivalent) at a concentration of 50,000 )lglmL The following five internal 
standards are used that exhibit similar analytical behavior to the compounds of 
interest 

• 1.4-Dichlorobenzene-<:4 
• 1.4-Difluorobenzene 
• Chlorobenzene-d5 

• Pentafluorobenzene 
• T ert Butyl Alcohol-d9 

9.3.1.8 1,4-Dioxane Solution for SIMS: Ultra (or equivalent) at 100 )lg/ml in methanol. 

9.3.2 Unopened stock standard (ampoules) must be stored according to manufacturers 
documented holding time and storage temperature recommendations (usually placed 
on the ampoule). 

9.3.3 After opened, stock standards, internal standards, and surrogate solutions must be 
replaced after 6 months (one month for purgeable gases standard) or sconer if 
manufacture expiration date come first or compariscn with quality control check 
samples indicates degradation. 

9.3.4 Store all stock standards in vials with minimal headspace and Teflon lid liners after 
open, protect from light, and refrigerate to -10°C or colder or as reccmmended by the 
standard manufacturer. 
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9.3.5 Return the standards to the freezer as soon as the analyst has completed mixing or 
diluting the standards to prevent the evaporation of volatile target compounds. 

9.4 Internal Standard and Surrogate Solution 

9.4.1 Five internal standard and surrogate spiking solutions are prepared in methanol per 
Table B.A. 

9.4.1.1 25 11g /ml internal standard and surrogate mixture. 

9.4.1.2 250 11g /ml internal standard and surrogate mixture. 

9.4.1.3 1 00 11g/ml surrogate mixture. 

9.4.1.4 25 11g /ml internal standard mixture. 

9.4.1.5 250 11g /ml internal standard mixture. 

9.4.2 A calibration range must be constructed for the surrogate compounds. Accordingly, 
appropriate amounts of surrogates are mixed with each calibration solution to define a 
range similar to the target compounds. 

9.4.3 Each 5 ml sample, QC sample, and blank undergoing analysis should be spiked 
with any one of the above spiking solutions (depending upon the type of standards 
addition modules used), resulting in a concentration of 50 11gll of each compound. 

9.4.4 Prepare fresh internal standard and surrogate spiking solutions every six months, or 
sooner, if manufacturer's expiration dates come first or if the solution has degraded 
or evaporated. 

9.5 Secondary Dilution Standards 

9.5.1 Using stock standard solutions, prepare secondary dilution standards in methanol 
containing the compounds of interest, either singly or mixed together. 

9.5.1.1 100 11g /ml V8260 mixture: prepared from 2,000 11g /ml stock solution. (see Table 
8-C) 

9.5.1.2 100 11g /ml V8260 custom mixture: prepared from 2,000 11g /ml stock solution. 
(see Table 8-C) 

9.5.1.3 100 11g /ml Gas mixture: prepared from 2,000 11g /ml stock solution. (see Table 8-
C) 

9.5.2 Replace after one month for non-gas mixtures (one week for gas mixtures) or sooner if 
manufacture expiration date come first or comparison with quality control check 
samples indicates degradation. 

9.5.3 Store all secondary dilution standards in vials with no headspace and Teflon lid liners, 
protect from light, and refrigerate to- 1 O'C or colder or according to manufacturer's 
storage temperature recommendation. 
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9.5.4 Return the standards to the freezer as soon as preparation is finished to prevent the 
evaporation of volatile compounds. 

9.6 Aqueous Calibration Standard Solutions 

9.6.1 Initial Calibration Standards 

9.6.1.1 Prepare a minimum of five aqueous calibration standard solutions 
containing the surrogate compounds as Table 8-0.1 or 8-0.2. 

9.6.1.2 To prepare a calibration standard. add a measured volume of secondary 
dilution standard solutions and the surrogate spiking solution to an 
aliquot of reagent water in the flask. Use a micro-syringe and rapidly 
inject the methanol standard into the expanded area of the filled 
volumetric flask. Remove the needle as quickly as possible after 
injection. Bring to volume. Mix by inverting the flask three times only. 
Discard the contents contained in the neck of the flask. 

9.6.1.2.1 1.4-Dioxane for SIMS analysis is prepared from primary 
stock standard (100ppm). 

9.6.2 Continuing Calibration Standard 

9.6.2.1 A continuing calibration standard at a concentration of 50 llg/1 is 
prepared as the scheme outlined in Table 8-E. 

9.6.3 Aqueous standards are not stable and may be stored up to 24 hours if held in Teflon 
sealed screw-cap vials with zero headspace at 4°C (± 2°C). Protect the standards 
from light. If not so stored. they must be discarded after use. unless they are set up 
to be purged by an autosampler. 

9.6.4 When using an autosampler, standards may be retained up to 12 hours if they are in 
purge tubes connected via the autosampler to the purge and trap device. 

9.7 Second Source Calibration Check Standard (ICV) 

9. 7.1 Prepare the second source calibration check standards from separate sources of 
stock standards from the calibration curve following the procedures in Section 9.6. 
At a minimum, an ICV should be analyzed with every initial calibration. 

9.7.2 For 1.4-Dioxane via SIMS: Prepare the second source calibration check standard 
using 2.5 ~I of a 1000ppm (Absolute or equivalent) to 50 ml of reagent water which 
yields a 50 ppb standard. 

9.8 4-Bromoftuorobenzene (BFB) Standard 

9.8.1 Two BFB solutions are prepared in methanol per Table 8-B. 

9.8.1.1 25 ).lg /ml solution for direct injection. 

9.8.1.2 250 ).lg /ml solution for purging. 
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9.8.2 The solution must be replaced after 6 months or sooner if mass spectrum indicates 
degradation or if manufacture expiration date comes first 

10.0 CALIBRATION 

10.1 Daily Maintenance. RouUne Daily maintenance must be performed before any tuning, calibration 
or sample analysis activities are initiated. These include checks of the following items: 

Purge and Trap Device: 

Clean & bake purge tube 
Bake trap and transfer lines 
Check or refill internal/surrogate spike solution on SIM/SAM vials 
Clean/replace syringe (if necessary) 
Change and refill rinse bottle 
Empty and rinse waste bottle 

GC Oven: (if necessary) 

Change septum 
Change liner 
Clip column, indicated by carbon build-up 

10.2 Initial Calibration 

1 0.2.1 The calibration range covered for routine analysis under RCRA, and SIM, employs 
standards of 1(specified compounds only), (2)', 5, 10, 20, 50, 100, 200,( 300 or 400)* 
~gil. (*instrument dependent). A minimum of five standards must be run sequentially. 
The low calibration standard defines the reporung limit. Lower concentration standards 
(1.0 or 2.0 JlQII) may be needed to meet the reporting limit requirements of state specific 
regulatory programs. Refer to Table 8-D-1 and 8-D-2 for calibration standard 
preparation. 

1 0.2.2 A calibration range must be constructed for each surrogate compound. Accordingly, 
add appropriate amounts of each surrogate compound to the calibration solution to 
define a range similar to the target compounds. 

10.2.2. 1 For most samples and spikes bath the internal standard and !he surrogate are 
added automatically. When doing an initial calibration surrogates are added 
manually. ln order to compensate for !he difference between the automatic and 
manual surrogate additions a correction factor must be applied to the amount of 
surrogate added in Table 8-D. To determine the correction factor divide the 
surrogate concentration from an automatic injection by the surrogate 
concentration fi'am a manual injection for each of !he surrogates. Average !he 
result for each of the surrogates to determine the correction factor. Finally 
multiply the correction factor by the appropriate amount of surrogate from Table 
8-D and add this amount to the standard. 
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10.2.3 For water and medium-level soil calibration: Transfer and fill up (no air space) each 
standard to labeled 40 ml vial and cap with Teflon septum, then place the vial into O.L 
sample tray. 

10.2.4 For low-level soil calibration: Transfer 5 ml of each standard to labeled 40 ml vial and 
cap with Teflon septum, then place the vial into OJ. sample tray. 

10.2.4.1 When calibrating for Method 50351ow-level samples, if the sodium bisulfate 
option was used, add 1g of sodium bisulfate tothe40-ml vial before aliquot 5 
ml of each standard into vial otherwise do not add sodium bisulfate. This is 
equivalent to the amount of sodium bisulfate added to the samples and will 
maintain a consistent purging efficiency of the compounds. Cap the vial with 
Teflon septum and place it into OJ sample tray. 

10.2.5 The linear range covered by this calibration is the highest concentration standard. 

1 0.2.6 Program the autosampler to add internal standard mixture to each standard. This 
results in a concentration of 50 ~gil for each internal standard. 

10.2.6.1 For OJ. SIM spiker: Automatically adds 10 ~ of25 ~g/ml internal standard 
solution (Section 9.4.1.4) to each standard. 

1 0.2.6.2 For OJ. SAM spiker: Automatically adds 1 ~of 250 ~g/ml internal standard 
solution (Section 9.4.1 .5) to each standard. 

10.2.7 Analyze the standard solutions using the conditions established in Section 11 .0. 
Whenever the highest concentration standard is analyzed, it is usually followed by the 
analyses of two reagent water blanks. Further analysis may not proceed until the blank 
analysis is demonstrated to be free of interferences. 

1 0.2.8 Each analyte is quantitatively determined by internal standard technique using the 
closest eluting internal standard and the corresponding area of the major ion. See Table 
7. 

10.2.9 The Response Factor (RF) is defined in Section 13.1. Calculate the mean RF for each 
target analyte using minimum of five RF values calculated from the initial calibration 
curve. 

10.2.10 For the initial calibration to be valid, the following criteria must be met. 

10.2.10.1 Five compounds (System Performance Check Compounds, SPCCs) are 
checked for a minimum average response factor. The minimum mean 
response factors are listed in Table 6. If the initial calibration criteria for SPCCs 
are not achieved, perform corrective action before completing the calibration 

1 0.2. 10.2 The % RSD for each individual Calibration Check Compound (CCC) must be 
less than 30 %. This check is used to identily gross inslrument operating 
problems. If the initial calibration criteria for CCCs are not achieved, perform 
corrective action before completing the calibration. 
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10.2.10.3 The percent relative standard deviation(% RSD) (see Section 13.2) of all 
target analytes must be less than 15 %. 

1 0.2.1 0.4 If the average response factor criteria cannot be achieved. and if the 
problem is associated with one or more of the standards, reanalyze the 
standards and recalculate the RSD. The instrument logbook should have 
clear documentation as to what the suspected problem was. 

10.2.10.4.1 A calibration standard is allowed to be repeated only once; if the 
second trial fails, a new initial calibration must be performed. Notify 
the team leader/manager. Document this occurrence in the 
instrument log. 

1 0.2.10.5 Alternately, if the average response factor criteria cannot be achieved, 
the calibration range can be narrowed by dropping the low or high point of 
the curve. 

1 0.2.1 0.5.1 The changes to the upper end of the calibration range will affect 
the need to dilute samples above the range, while changes to the 
lower end will affect the overall sensitivity of the method. Consider 
the regulatory limits or action levels associated with the target 
analytes when adjusting the lower end. 

1 0.2.1 0.6 If the average response factor criteria still cannot be achieved, employ 
an alternative calibration linearity model. Specifically, linear regression 
using a least squares approach may be employed. 

10.2.10.6.1 If Linear regression is employed select the linear regression 
calibration option of the mass spectrometer data system. Do not 
force the regression line through the origin and do not employ 0,0 
as a sixth calibration standard. 

10.2.10.6.2 The correlation coefficient (r value) must be ;,0.99 for each 
compound to be acceptable. 

1 0.2.1 0.6.3 Perform corrective action and recalibrate if the calibration criteria 
cannot be achieved. 

1 0.2.1 0. 7 The in~ial calibration criteria for this method applies to all additional 
compounds of concern specified by the client 

10.2.10.8 The relative retention times of each target analyte in each calibration 
standard should agree within 0.06 relative retention time units. 

10.3 Initial Calibration Verification (ICV)- Second Source Calibration Check Standard 

10 .3.1 The calibration is verified with a calibration check standard at 50 fig/1 from an external 
source (Seclion 9.7). It must be analyzed immediately following the initial calibration. 

10.3.2 The percent difference(% D) (Section 13.3) for this standard must meet the criteria of 
20% for all !he target compounds. 
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10.3.2.1 If% D is greater than 20%. reanalyze the second source check. lfthe criteria 
cannot be met upon re-injection, re-prepare the second source solution using a 
fresh ampoule and repeat the process. 

1 0.3.2.2 If the %D criteria cannot be achieved after re-preparation of the second source, 
prepare a third source and repeat the process. Make fresh calibration 
standards using one of the two standard sources that matches each other and 
repeat the initial calibration. 

10.4 Continuing Calibration Verification Standard(CCV) 

10.4.1 A continuing calibration verification standard at a concentration near mid-level of the 
initial calibration range (50 !lg/1) must be acquired every 12 hrs or at the beginning of 
each analytical batch. 

10.4.1.1 For water and medium level soil analysis: Transfer and fill up (no air space) the 
calibration verification standard to labeled 40 ml vial and cap with Teflon 
septum, then place the vial into 0.1. sample tray. Analyze as per Section 11.7. 

1 0.4.1.1.1 Vary the concentration of the continuing calibration verification 
standard on attemate verifications (i.e. every other calibration 
verification) using an alternative concentration standard. The 
standard setectad must be tower than the midpoint calibration 
standard. 

1 0.4.1.2 For tow-level soil analysis: Transfer 5 ml of the calibration verification standard 
to labeled 40 ml vial and cap with Teflon septum, then place the vial into 0.1. 
sample tray. Analyze as per Section 11.7. 

1 0.4.1.2.1 When calibrating for Method 5035 low-level samples, if the sodium 
bisulfate option was used add 1 g of sodium bisulfate to the 40-ml vial 
before aliquot 5 ml of the calibration verification standard into vial, 
otherwise do not use sodium bisulfate. This is equivalent to the 
amount of sodium bisulfate added to the samples and will maintain a 
consistent purging efficiency of the compounds. Analyze as per 
Section 11.7. 

1 0.4.1.3 A continuing calibration standard is analyzed whenever the analyst suspects 
that the analytical system is out of calibration. If the calibration cannot be 
verified, corrective action is performed to bring the system into control. 
Analysis may not continue until the system is under control. 

10.4.2 For the continuing calibration to be valid, all of the following specified criteria must be 
met. 

10.4.2.1 The minimum RF for SPCC compound is shown on Table 6. Each SPCC 
compound in the calibration verification standard must meet its minimum 
response factor. 
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10.4.2.2 The percent difference(% D, see Section 13.3) for CCC must be less than 
20%. 

1 0.4.2.2.1 If the CCCs and SPCCs are not required analytes, such as the 
shortlist analysis for BTEX only, then all required project analytes 
must meet the 20 %0. 

10.4.3 If the first continuing calibration verification does not meet criteria, a second 
standard may be injected after notify the team leader/manager and checking the 
system for defects. 

10.4.3.1 A continuing calibration check is allowed to be repeated only once; if the 
second trial fails, a new initial calibration must be performed. In situations 
where the first check fails to meet the criteria, the instrument logbook should 
have clear documented notations as to what the problem was and what 
corrective action was implemented to enable the second check to pass. 

1 0.4.3.2 If the calibration verification is being performed using an auto sampler for 
night batch, two (2) vials of standard solution are placed in the device for 
analysis. The second standard must meet continuing calibration criteria and 
is used for calibration verification. The second check may be discarded 
because of a purge failure or incorrect spike concentration provided the first 
calibration standard meets the requirement. In this case, the first calibration 
standard is used as calibration verification following team leader/manager 
approval. Document this occurrence on instrument log. 

1 0.4.4 If lhe verification clitelia cannot be achieved, a new initial calibration must be 
performed. 

1 0.4.5 If any of the internal standard areas change by a factor of two (- 50% to + 100%) or the 
retention time changes by more than 30 seconds from the midpoint standard of the last 
initial calibration, the mass spectrometer must be inspected for malfunctions and 
corrections must be made, as appropriate. 

1 0.4.5.1 Reanalyze the continuing calibration standard. New initial calibration is required 
if reanalyzed standard continues to fail the internal standard requirements. 

1 0.4.5.2 All samples analyzed while the system was out of control must be reanalyzed 
following corrective action. 

10.5 Corrective Action Maintenance For Failed Tuning and Calibration Procedures 

1 0.5.1 Inability to achieve cliteria for instrument tuning or calibration may indicate the need for 
instrument maintenance. Maintenance may include routine system Cleaning and 
replacement of wom expendables or the need for outside service if the scope of the 
repair exceeds the capability of the staff. 

1 0.5.2 If maintenance is performed on an instrument, retum to control must be demonstrated 
before analysis can continue. Return to control is demonstrated as follows: 

10.5.2.1 Successful instrumenttune using PFTBA. 

1 0.5.2.2 Successful tune verification by the analysis of 4-bromofluorobenzene. 
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10.5.2.3 Successful initial calibration or continuing calibration. 

11.0 PROCEDURE 

11.1 Instrument conditions. 

11.1.1 Recommended instrument conditions are listed in Table 2 and 2a (SI M only). 
Modifications of parameters specified with an asterisk are allowed as long as criteria of 
calibration are met. Any modification should be approved by team leader/manger. 

11.1.2 Optimize GC conditions for analyte separation and sensitivity. Once optimized, use 
the same GC conditions for the analysis of all standards, blanks, samples, and QC 
samples. 

11.2 Purge and Trap Device conditions. 

11.2.1 See Table 2. 

11.2.2 Daily Maintenance. Routine Daily maintenance must be performed before any tuning, 
calibration or sample analysis activities are initiated. These include checks of the 
following items: 

Purge and Trap Device: 

• Clean & bake purge tube. 
• Bake trap and transfer lines. 
• Check or refill internaUsurrogate spike solution on SIMISAM vials. 
• Clean/replace syringe (if necessary). 
• Change and refill rinse bottle. 
• Empty and rinse waste bottle. 

11.3 Step 1: Daily GCIMS performance check. 

11.3.1 Every 12 hours, either 

• Inject 2 ill (50 ng) of BFB solution directly on column or 
• Purge 10 il911 of 5ml (50ng) to GC column. 

11.3.2 The GCIMS system must be checked to verifY acceptable performance criteria are 
achieved (see Table 3). 

11.3.3 This performance test must be passed before any samples, blanks or standards are 
analyzed. Evaluate the tune spectrum using three mass scans from the 
chromatographic peak and a subtraction of instrument background. 

11.3.3.1 Select the scans at the peak apex and one to each side of the apex. 

11.3.3.2 Calculate an average of the mass abundances from the three scans. 

11.3.3.3 Background subtraction is required. Select a single scan in the 
chromatogram that is absent of any interfering compound peaks and no 
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more than 20 scans prior to the elution of BFB. The background subtraction 
should be designed only to eliminate column bleed or instrument 
background ions. Do not subtract part of the tuning compound peak. 

11.3.4 If all the criteria are not achieved, the analyst must retune the mass speclrometer with 
team leader/manager and repeat the test until all criteria are met. 

11.3.4.5 AJtematively, an additional scan on each side of the peak apex may be 
selected and included in the averaging of the mass scans. This will provide a 
mass spectrum of five averaged scans centered on the peak apex. NOTE: 
The selection of additional mass scans for tuning may only be performed with 
supervisory approval on a case by case basis. 

11.3.5 The injection lime ofthe acceptable tune analysis is considered the start of the 12-hour 
clock. 

11.3.6 Until performance check is acceptable, then calibration check (step 2) can be analyzed. 

11.4 Step 2: Daily calibration check 

11.4.1 Initial calibration 

11.4.1.1 Refer to Section 10.2. 

11.4.1.2 An initial calibration must be established (or reestablished) on each instrument: 

• Prior to any sample analyses; 
• Whenever a new column is installed; 
• Whenever instrument adjustments that affect sensitivity are made: and 
• Whenever a continuing calibration standard fails to meet the specified 

acceptance criteria, on the second trial. 

11.4.2 Initial Calibration Verification- Second Source Calibration Check Standard 

11.4.2.1 This standard is only analyzed when initial calibration provided. Refer to 
Section 1 0.3. 

11 .4.3 Continuing Calibration venffcation standard 

11.4.3.1 Refer to Section 10.4. 

11.4.4 The method blank (step 3) cannot be analyzed until the continuing calibration 
verification meets the criteria. 

11.5 Step 3 : Method blank 

11.5.1 The acceptable method blank must be analyzed for every 12-hour time period or 
sooner. 

11.5.1.1 Water and medium-level soil samples- Place a 40 ml vial, filled with Dl water 
onto the autosampler. 
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11.5.1.2 Low-level soil samples without sodium bisulfate- Transfer 5 ml of Dl water to 
a 40 ml vial and cap with Teflon septum, then place the vial into 0.1. sample 
tray. 

11.5.1.2.1 Low-level soil samples with sodium bisulfate (Method 5035)- Add 
1 g of sodium bisulfate to a 40 ml vial before aliquot 5 ml of Dl water 
into the vial and cap with Teflon septum, then place the vial onto 
the autosampler. 

11.5.2 Program the autosampler to add internal standard and surrogate solution to the method 
blank for a concentration of 50 11g/l for each internal standard and surrogate. 

11.5.2.1 For 0.1. SIM spiker: Automatically adds 10 111 of 25 11g/ml internal standard and 
surrogate solution (Section 9.4.1.1) to the method blank. 

11.5.2.2 For 0.1. SAM spiker: Automatically adds 1 111 of 250 11g/ml internal standard and 
surrogate solution (Section 9.4.1.2) to the method blank. 

11.5.3 No compound can be present above the laboratory's MDL. If common laboratory 
solvents (i.e. methylene chloride, acetone) are present in the sample between the MDL 
and RL, the analyst must determine if the contamination will negatively impact data 
quality. If the contamination impacts data quality, all affected samples must be re­
analyzed. 

11.5.4 Surrogates must meet recovery criteria specified in house limits. 

11.5.5 If the method blank does not meet surrogate criteria or contains target analytes above 
the MDL, then 

11.5.5.1 All samples analyzed following an out of control method blank must be 
reanalyzed. 

11.5.5.2 Check for the potential of contamination interference from the following areas. 
Make sure all items are free contamination. 

• the analytical system, 
• dust and vapor in the air, 
• glassware and 
• Reagents. 

11.5.5.3 Re-analyze the method blank following the system evaluation. In this situation, 
the instrument logbook should have clear documented notations as to what 
the problem was and what corrective action was implemented to enable the 
second blank to pass. 

11.5.5.4 If re-analyzed method blank remains out of control, notify team leader or 
manager. 

11.5.6 If two consecutive method blanks are analyzed during unattended operations, the 
second analysis must meet criteria for the subsequent sample analysis to be valid. 
Always report the second method blank. The second analysis can only be 
discarded because of a purge failure provided that the first blank meets the 
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requirement. In this case, the first blank is reported following team leader/manager 
approval. Document this occurrence on the instrument log. 

11.5.7 The blank spike (BS) (step 4) cannot be analyzed until the method blank meets criteria. 

11.6 Step 4: Blank spike (BS) 

11.6.1 An acceptable blank spike must be analyzed with every analytical batch. The 
maximum number of samples per analytical batch Is twenty. 

11.6.2 Spike 50 ml of reagent water with appropriate amount of the standards to prepare a 
blank spike containing 50 flg/L of each analyte. In situations where lower detection 
limits are required, a blank spike at 20 ~g/L may be prepared. The stock solution for 
the BS must be from a different source than the Initial calibration solution. Refer to 
Table 8-F for the preparations of the blank spikes. 

11.6.2.1 Water and medium-level soil samples- Place a 40 ml vial, filled with Dl water 
onto the autosampler. 

11.6.2.2 Low-level soil samples without sodium bisulfate -Aliquot 5 ml of the blank spike 
Into vial and cap with Teflon septum, then place the vial into 0.1. sample tray. 

11.6.2.2.1 Low-level soil samples with sodium bisulfate for Method 5035- Add 
1 g of sodium bisulfate to labeled 40 ml vial before aliquot 5 ml of the 
blank spike Into vial and cap wllh Teflon septum, then place the vial 
Into 0.1. sample tray. 

11.6.3 Initiate auto addition of Internal standard and surrogate Into the syringe per 11.5.2. 

11.6.4 Compare the percent recoveries (% R) (see Section 13.5) to the in house limits 
acceptance criteria. If a blank spike Is out of control, all the associated samples must 
be reanalyzed. The exception is if the blank spike recovery Is high and no hits 
reported In associated samples and QC batch. In that case, the sample results can 
be reported with footnote (remark) and no further action is required. 

11.6.5 Do not analyze samples and MS/MSD (step 5) unless the BS meets acceptance 
criteria. 

11.7 Step 5: Samples IMSIMSD analysis 

11.7 .1 All samples and standard solutions must be allowed to warm to ambient temperature 
before analysis. 

11.7 .2 Select the sample dilution factcr to assure the highest concentration analyte is above 
the calibration range midpoint, but below the upper limit of the range depend on project 
requirements. See Table 9 for dilution guideline. 

• Utilize FID screen data. 
• Utilize acquired sample data. 
• Utilize the history program. 
• Sample characteristics (appearance, odor). 

11.7 .3 Water samples. 
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11.7.3.1 Using O.I.Model4560 sample concentrator with 4551 or 4552 vial 
multisampler. 

• Place the 40 ml vial in the tray, or 
• Load 5ml sample into purge tube if sample volume limited. 

11.7.4 SedimenU soil sample 

11.7.4.1 Low-level soil method 

11.7.4.1.1 Collect the sample using the procedures detailed in the SOP for 
SW846 Method 5035 low- level soil samples. 

11.7.4.1.2 Weigh out 5 g of each sample into a labeled vial. Add 5 ml of reagent 
water and cap the vial quickly. Transfer the 40ml vial to the 
autosampler tray. Stir and heat the sample at the time of analysis. 

11.7.4.2 Medium-level soil method 

11.7.4.2.1 Collect the sample using the procedures detailed in the SOP for 
SW846 Method 5035 medium - level soil samples. 

11.7.4.2.2 Select a methanol aliquot of appropriate volume (see Table 9) 
determined via screening and transfer to 40 ml of reagent water. 

11.7.5 Program the autosampler to inject the internal standard and surrogate solution into 
the robotic syringe used to withdraw sample from the 40 ml vial. This addition to 5 
ml of sample is equivalent to a concentration of 50 ~g/L of each internal standard 
and surrogate. 

11.7.5.1 For 0.1. SIM spiker: Automatically adds 10 ~I of 25 ~g/ml internal standard and 
surrogate solution (Section 9.4.1.1) to each sample. 

11.7.5.2 For 0.1. SAM spiker: Automatically adds 1 ~I of 250 ~g/ml internal standard and 
surrogate solution (Section 9.4.1.2) to each sample. 

11.7.6 Purge the sample for 11 minutes with Helium. 

11.7.6.1 Low-level soil sample must be performed at 40 oc while the sample is being 
agitated with the magnetic stirling bar or other mechanical means. 

11.7.6.2 To improve the purging efficiency of water-soluble compounds, aqueous 
samples may also be purged at 40 oc as long as all calibration standards, 
samples and QC samples are purged at the same temperature and acceptable 
method performance is demonstrated. 

11.7.7 One sample is randomly selected from each analytical batch of similar matrix types 
and spiked in duplicate to determine whether the sample matrix contributes bias to 
the analytical results. A matrix spike and matrix spike duplicate are performed by 
spiking the sample for a concentration of 50 ~g/1 or 50 ~g/kg based on 5 g dry 
weight. In situations where lower detection limits are required, a blank spike at 
lower concentration may be prepared. 
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11.7.8 Desorb the sample for 4 minutes by rapidly heating the trap to 190 •c while 
backflushing with Helium. Desorb lime may require performance optimum between 
2.0 and 4.0 minutes as dictated by trap manufacturers specifications or instrument 
characteristics. 

11.7.9 Program the purge and trap system to automatically rinse purge tube atleasttwicewilh 
heated organic-free water (reagent water) between analyses to avoid carryover of 
target compounds. For samples containing large amounts of water-soluble 
materials, suspended solids, high-boiling compounds, or high purgeable levels, n 
may be necessary to wash out the purging device with methanol sol uti on between 
analyses, rinse it with distilled water. 

11.7.10 Bake the trap atleast10 minutes at 210 •c to remove any residual purgeable 
compounds. 

11.7.11 lithe initial analysis of the sample or a dilution of !he sample has a response for any ion 
of interest !hat exceeds the working range of the GCIMS system, the sample must be 
reanalyzed at a higher dilution. 

11.7.11.1 When ions from a compound in the sample saturate the detector, this analysis 
must be followed by the analysis of reagent water blank. If the blank analysis is 
not free of interferences, then the system must be decontaminated. Sample 
analysis may not resume until the blank analysis is demonstrated to be free of 
interferences. 

11.8 Sample dilutions 

11.8.1 Using Screening Data to Determine Dilution Factors 

11.8.1.1 Dilution for High Concentration Analytes Exceeding The Calibration Range 

11.8.1.1.1 The highest concentration target compound detected in the screen 
data is compared to the highest concentration calibration standard 
used lor determinative volatile organics analysis. 

11.8.1.1.1.1 

11.8.1.1.1.2 

Divide the calibration concentration of the highest 
concentration calibration standard by the screen 
concentration. 

If the result is >1, sample dilution is considered. 

11.8.1.1.2 The result from step 11.8.1.1.1 determines the dilution factor. The 
dilution factor is targeted to assure that the highest concentration 
diluted analyte is at the mid-range concentration of the calibration 
curve for the determinative analysis. 

11.8.1.1.3 In all cases a conservative approach to dilution is applied to 
minimize the increase of detection and reporting limits 

11.8.1.2 Dilution for High Concentration Matrix Interferences 
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11.8.1.2.1 The peak height of the background is compared to the peak height 
of the later eluting calibration standards from the screening 
analysis. 

11.8.1.2.1.1 A rough estimate of background concentration is calculated 
by dividing the background peak height by the peak height of 
the selected screening standard and multiplying by its 
concentration. 

11.8.1.2.2 If the result is >1, sample dilution is considered. 

11.8.1.2.3 The result from step 11.8.1.2.1 determines the dilution factor. The 
dilution factor is targeted to avoid Carry-over contamination 
between samples and facilitate qualitative and quantitative analysis 
of target compounds present in the sample. 

11.8.1.2.4 In all cases a conservative approach to dilution is applied to 
minimize the increase of detection and reporting limits 

11.8.2 If the concentration of any target compound in any sample exceeds the initial 
calibration range, a new aliquot of that sample must be diluted and re-analyzed. 
Until the diluted sample is in a sealed sample vial, all steps in the dilution procedure 
must be performed without delay. 

11.8.3 Water Samples. 

11.8.3.1 Prepare all dilutions of water samples in volumetric flasks (10 ml to 100 ml). 
Intermediate dilutions may be necessary for extremely large dilutions. 

11.8.3.2 Calculate the approximate volume of reagent water, which will be added to 
the volumetlic flask, and add slightly Jess than this quantity to the flask. 
Refer to Table 9 for dilution guideline. 

11.8.3.3 Inject the proper sample aliquot from a syringe into the volumetric flask. 
Dilute the flask to the volume mark with reagent water. Cap the flask and 
invert the flask three times. 

11.8.3.4 Fill a 40 ml sample vial and seal with a Teflon baked silicon septa, load the 
diluted sample into the autosampler and analyze according to Section 11.7. 

11.8.3 Low-level Soil Samples. 

11.8.3.1 The screening data are used to determine which is the appropriate sample 
preparation procedure for the particular sample, the low-level soil method or the 
medium-level soil method. 

11.8.3.2 If any target compound exceeds the initial calibration range from the 
analysis of 5 g sample, a smaller sample size must be analyzed. However, 
the smallest sample size permitted is 0.5 g. If smaller than 0.5 g sample 
size is needed to prevent any target compounds from exceeding the initial 
calibration range, the medium level method must be used. 

11.9 Data interpretation 
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11.9.1.1 The targeted compounds shall be identified by analyst with competent 
knowledge in the interpretation of mass spectra by comparison of the sample 
mass spectrum to the mass spectrum of a standard of the suspected 
compound. 

11.9.1.2 The characteristic ions for target compounds that can be determined are 
listed in Table 7. Table 4 and Table 51ist the characteristic ions for internal 
standards and surrogate compounds respectively. 

11.9.1.3 The criteria required for a positive identification are listed below. 

11.9.1.3.1 The sample component must elule at the same relative retention time 
(RRT) as the daily standard. Crtleria are the RRT of sample 
component must be within± 0.06 RRT units of the standard 
component. 

11.9.1.3.2 The relative intensities of these ions must agree within± 30% 
between the daily slandard and sample spectra. (Example: For an 
ion with an abundance of 50 % in the standard spectra, the 
corresponding sample abundance must be between 20 and 80 %.) 

11.9.1.3.2.1 Compounds can have secondary ions outside criteria from 
co-eluting compounds and/or matrix effect that can 
contribute to ion abundances. The interference on ion 
ratios can't always be subtracted out by software programs 
resulting in qualified compound identification. 

11.9.1.3.2.2 Quantitation reports display compounds that have 
secondary ions outside the ratio criteria with a "#' flag. 

11.9.1.3.2.3 Any quant reports with compounds that are deemed to be 
reportable despite the "#" flag, will be initialed in the "#" 
column by the analyst. Further review to the reporting of 
qualified compounds will be done by a supervisor or team 
leader and initialed on the quantitation. 

11.9.1.3.3 Structural isomers that produce very similar mass specrtra should be 
identified as individual isomers if they have sufficiently different GC 
retention times. Sufficient GC resolution is achieved if the height of the 
valley between two isomer peaks is less than 25 % of sum of the two 
peak heights. Otherwise, structural isomers are identified as isomeric 
pairs. 

11.9.2 Quanli!ative analysis 

11.9.2.1 Once a target compound has been identified, its concentration (Section 
13.4) will be based on the integrated area of the quantitation ion, normally 
the base peak (Table 7). The compound is quantitated by internal standard 
technique with an average response factor generated from the initial 
calibration curve. 
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11.9.2.2 If the sample produces interference for the primary ion, use a secondary ion to 
quantitate (see Table 7). This is characterized by an excessive background 
signal of the same ion, which distorts the peak shape beyond a definitive 
integration. Also interference could severely inhibit the response of the internal 
standard ion. This secondary ion must also be used to generate new 
calibration response factors. 

11.10 Library search for tentatively identified compounds. 

11.10.1 If a library search is requested, the analyst should perform a forward library search of 
NBS or NIST98 mass spectral library to tentatively identify 15 non-reported compounds. 

11.10.2 Guidelines for making tentative identification are listed below. 

11.1 0.2.1 These compounds should have a response greater than 1 0 % of the nearest 
internal standard. The response is obtained from the integration for peak area 
of the Totallon Chromatogram (TIC). 

11.1 0.2.2 The search is to include a speclral printout of the 3 best library matches for a 
particular substance. The resulls are to be interpreted by analyst. 

11.1 0.2.3 Molecular ions present in the reference spectrum should be present in the 
sample spectrum. 

11.1 0.2.4 Relative intensities of major ions in the reference spectrum (ions> 10% of the 
most abundant ion) should be present in the sample spectrum. 

11.10.2.5 The relative intensities of the major ions should agree within± 20 %. (Example: 
For an ion with an abundance of 50% in the standard speclrum, the 
corresponding sample ion abundance must between 30 and 70%). 

11.1 0.2.6 Ions present in the sample spectrum but not in the reference speclrum should 
be reviewed for possible background contamination or presence of coeluling 
compounds. 

11.1 0.2. 7 Ions present in the reference spectrum but not in the sample spectrum should 
be verified by performing further manual background subtraction to eliminate 
the interference created by coeluting peaks and/or matrix interference. 

11.1 0.2.8 Quantitation of the tentatively identified compounds is obtained from the total 
ion chromatogram based on a response factor of 1 and is to be tabulated on 
the library search summary data sheet. 

11.1 0.2.9 The resulting concentration should be reported indicating: (1) that the value is 
eslimate, and (2) which internal standard was used to determine concentration. 
Quantitation is performed on the nearest internal standard. 

11.11 An instrument blank is a system evaluation sample containing lab reagent grade water with 
internal standards and surrogates. An instrument blank is used to remove and or evaluate 
residual carryover from high level standards, spike samples and field samples. Since target 
compound lists have expanded to overlap some volatile and semi-volatile compounds, 
instrument blanks are necessary to remove carryover contamination. 

R2-0001081



Accutest Laboratories 
Standard Operating Procedure 

FN: EMS8260-19 
Pub. Date: 06/07/1998 
Rev. Date: 09/11/2009 
Page 27 of46 

11.11.1 The compounds that may exhibit carryover for this method are listed in Table 11. 

11.11.2 If instrument blanks following a standard or spike sample exhibits carrry-over effect. 
then any samples that show the same carryover profile. after a comparable 
concentration must be considered suspect and rerun for confirmation. For example, if 
an instrument blank has 1 ppb detected after a 200ppb standard, then any sample 
following a sample containing 200ppb or above of the same compound must be 
confirmed for possible carryover. 

11.11.3 If an Instrument Blank(s) was run following suspect high concentration samples and it 
exhibits the same carryover profile after a comparable concentration must be 
considered suspect and rerun for confirmation. 

11.11.4 In some cases, several instrument blanks may have to be run to eliminate 
contamination from over loaded samples. 

11.11.5 The analytical system is considered free of carryover, when no target analytes can be 
detected above the MDL. 

11.12Selected lon Monitoring (SIM) Option Selected lon Monitoring (SIM) Option 

11.12.1 Instrument Set-Up: Modify the method for SIM analysis and define ion groups with 
retention times, ions and dwell times to include base peak ion for the target 
compounds of interest, surrogates, and internal standards (Table 2a.) Select a 
mass dwell time of 50 milliseconds for all compounds. 

11.12.2 Calibration: Calibrate the mass spectrometer in the selected ion monitoring mode 
using 6 calibration standards of 5, 1 0, 20, 50, 100, 200 ug/1. Spike each standard 
with the SIM specific internal standard solution at 4ug/ml. Calculate individual 
response factors and response factor RSDs. 

11.12.3 Initial Calibration Verification. Verify the initial calibration after its completion using a 
50 ug/1 calibration standard purchased or prepared from a second standards 
reference materials source. The initial calibration verification must meet the criteria 
of Section 10.2. 

11.12.4 Continuing Calibration Verification. Verify the initial calibration every 12 hours using 
a 50 ug/1 calibration. The continuing calibration verification must meet the criteria of 
Section 10.4. 

11.12.5 Surrogate Standard Calculation.. Report surrogate spike accuracy for the surrogates 
spiked for the full scan GC/MS analysis. 

12.0 QUALITY CONTROL 
12.1 QC Requirements Summary 

BFB Beginning of the analytical shift and every 
12 hours 

Second Source Calibration Check Standard Following initial calibration 
Calibration Verification Standard Everv 12 hours 
Method Blank Everv 12 hours 
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One per analytical batch* 
One per anal\llical batch• 
One per analytical batch• 
Every sample and standard 
Every samole and standard 

*'The max1mum number of samples per analytical batch 1s twenty. 

12.2 Daily GCIMS Performance Check- BFB 

12.2.1 Refer to Section 11.3. 

12.3 Second Source Calibration Check Standard 

12.3.1 Refer to Section 1 0.3. 

12.3.2 Calibration Verification Standard 

12.3.3 Referto Section 10.4. 

12.5 Method Blank 

12.5.1 Referto Section 11.5. 

12.6 Blank Spike 

12.6.1 Refer to Section 11.6. 

12.7 Matrix Spike (MS)IMatrtx Spike Duplicate (MSD) 

12.7 .1 One sample is selected at random from each analytical batch of similar matrix types 
and spiked in duplicate to check precision and accuracy. 

12.7.2 Assess the matrix spike recoveries (Section 13.5) and relative percent difference (RPD) 
(Section 13.6) against the control limits .. 

12.7.3 If the matrix spike recoveries do not meet the criteria, check the blank spike recovery to 
verify that the method is in control. If the blank spike did not meet criteria, the method is 
out of control for the parameter in question and should be reanalyzed or qualified with 
an estimate of potential bias. Otherwise, matrix interference is assumed and the data is 
reportable. No further corrective action is required. 

12.8 Surrogates 

12.8.1 All standards, blanks, samples, and matrix spikes contain surrogate compounds, which 
are used to monitor method performance. If the recovery of any surrogate compound 
does not meet the control limits, the result must be flagged and: 

12.8.1.1 The calculation must be checked. 

12.8.1.2 The sample must be reanalyzed if the recovery of any one surrogate is out of 
control limit. 
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12.8.2 If the sample exhibits matrix interference. defined as excessive signal levels from 
target or non-target interfering peaks. In this case, reanalysis may not be required 
following team leader/manager approval. 

12.8.3 If surrogate recoveries are acceptable upon reanalysis, the data from the reanalysis 
is reported. If the reanalysis date did not meet the hold time, then both sets of data 
must be submitted with the reanalysis reported. 

12.8.4 If surrogates are still outside control limits upon reanalysis, then both sets of data 
should be submitted with the first analysis reported. 

12.9 Internal Standard 

12.9.1 Retention time for all internal standards must be within± 30 seconds of the 
corresponding internal standard in the latest continuing calibration or 50 llg/1 standard of 
initial calibration. 

12.9.2 The area (Extracted len Current Profile) of the internal standard in all analyses must be 
within 50 to 200 % of the corresponding area in the latest calibration standard (12 hr. 
time period). 

12.9.3 If area of internal standard does not meet control limits, the calculations must be 
checked. If a problem is not discovered, the sample must be reanalyzed. 

12.9.4 If areas are acceptable upon reanalysis, the reanalysis data is reported. 

12.9.5 If areas are unacceptable upon reanalysis, then both sets of data are submitted with the 
original analysis reported. 

13.0 CALCULATION 

13.1 Response Factor (RF) 

RF = As x Cis 

where: 
As = 
Ais = 
Cs = 
Cis= 

Ais x Cs 

Area of the characteristic ion for the compound being measured. 
Area of the characteristic ion for the specific internal standard. 
Concentration of the compound being measured (ug/1). 
Concentration of the specific internal standard (ug/1). 

13.2 Percent Relative Standard Deviation (% RSD) 

%RSD = _§Q_ x 1 00 
RFav 

where: 
SO = Standard Deviation 
RFav = Average response factor from initial calibration. 

13.3 Percent Difference (%0) 
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%D = (RFav-RFcvl x 100 
RFav 

where: 
RFcv = Response factor from Calibration Verification standard. 
RFav = Average response factor from initial calibration. 

13.4 Concentration (Cane.) 

For water: 

Cone. (J.lg/1) Ac x Cis x Vp 
Aisx RF x Vi 

For soil/sediment low level (on a dry weight basis): 

Cone. (J.lg/kg) Ac X Cis x Vp 
Ais X RF xWs x M 

Far soil/ sediment medium level (an a dry weight basis) 

Cane. (fAg/kg) = Ac X Cis X Vp X Vt 
Ais x RF xVmexWs xM 

Where: 
Ac = Area of characteristic ion for compound being measured. 
Ais = Area of characteristic ion for internal standard. 
Cis = Concentration of internal standard 
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RF = Response factor of compound being measured( from initial calibration) 
Vi = Initial volume of water purged (ml) 
Vp = 5 ml (Total Purge Volume) 
Vme = Volume of Methanol aliquot 
VI = Ml Solvent+ ((1 00-% solid)/1 00 x Ws) 
Ws =Weight of sample extracted (g). 
M = (100-% moisture in sample) I 100 or% solids/100 

13.5 Percent Recovery (% R) 

% R = Concentration found x 100 
Concentration spiked 

13.6 Relative Percent Difference (RPD) 

RPD= IMSC-MSDCI x 100 
(1/2) (MSC+MSDC) 

Where: 
MSC = Matrix Spike Concentration 
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MSDC = Matrix Spike Duplicate Concentration 

13.7 Linear regression by the internal standard technique. 

_&_ -b 
C,=( A;. )xc. 

A 

Where: 
Cs = concentration of target analyte 
As= Area of target analyte 
Cis= concentration of the internal standard 
b = Intercept 
a = slope of the line 

a= 

b= 

N l: -(:Ex)' 

l:y-a :Ex 
N 

N = number of points 
x = amount of analyte 
y = response of instrument 

13.8 Correlation Coefficient 

-
r = L(x - x)(y - y) 

Where r = correlation coefficient 
x = amount of analyte 
y = response of instrument 
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x - average of x values 

y = average of y values 
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14.1 The Analytical Logbook records the analysis sequence: the logbook must be completed daily. 
Each instrument will have a separate logbook. 

14.1.1 If samples require reanalysis, a brief explanation of the reason must be documented in 
the Comments section. 

14.2 Standards Preparation Logbook must be completed for all standard preparations. All information 
must be completed; the page must be signed and dated by the appropriate person. 

14.2.1 The Accutest lot number must be cross-referenced on the standard vial. 

14.3 Instrument Maintenance Logbook must be completed when any type of maintenance is 
performed on the instrument. Each instrument has a separate log. 

14.4 Any corrections to laboratory data must be done using a single line through !he error. The initials 
of the person and date of correction must appear next to the correction. 

14.5 Supervisory (or peer) personnel must routinely review (at least once per month) all laboratory 
logbooks to ensure that information is being recorded properly. Additionally, the 
maintenance of the logbooks and the accuracy of the recorded information should also be 
verified during this review. 

15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

15.1 Users of this method must perform all procedural steps in a manner that controls the creation 
and/or escape of wastes or hazardous materials to the environment. The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP. All 
safety practices designed to limit the escape of vapors, liquids or solids to the environment 
must be followed. All method users must be familiar with the waste management practices 
described in sectlon 15.2. 

15.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described in the waste management SOP, EHS004. This 
document describes the proper disposal of all waste materials generated during the testing of 
samples as follows: 

15.2.1 Non hazardous aqueous wastes 

15.2.2 Hazardous aqueous wastes 

15.2.3 Chlorinated organic solvents 

15.2.4 Non-chlorinated organic solvents 
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15.2.5 Hazardous solid wastes 

15.2.6 Non-hazardous solid wastes 
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: Table 1. TARGET COMPOUNDS . 
Acetone 1, 3-Dichlorobenzene 
Acetonitrile 1 A-Dichlorobenzene 
Acrolein Dichlorodifluoromethane 
Acrylonitrile 1 1-Dichloroethane 
Allyl Chloride 1 ,2-Dichloroethane 
Benzene 1 , 1-Dichloroethene 
Benzvl chloride cis-1 2-Dichloroethene 
Bromobenzene trans-1 ,2-Dichloroethene 
Bromochloromethane ane 
Bromodichloromethane chloropropane 
Bromoform chloropropane 

~ 1 
n-Butyl Alcohol (1) 1 ,4-Dioxane 
n-Butylbenzene : Epichlorohydrin ( 1) 
sec-Butylbenzene 

~ ~ide late 

Chlorobenzene 1) 
Chlorodiftuoromethane {1) 
Chloroethane Heptane (1) 

2-Chloroethvl Vinvl Ether Hexachlorobutadine 
Chloroform Hexachloroethane 
Chloromethane Hexane (1) 
Chloroprene (2-chloro-1 ,3-butadienel 2-Hexanone 
o-Chlorotoluene lodomethane (Methv iodide) 
o-Chlorotoluene : IsoAmyl Alcohol (1) 
Cyclahexane (1) Isobutyl Alcohol 

1-(;yclohexanone Isopropyl Acetate ( 1) 
di-lsobutylene (1) Isopropyl benzene 
di-ISOPrOPYI Ether o-lsooroovltoluene 
1 2-Dibromo-3-Chloropropane Methacrvlonitrile 
Dibromochloromethane Methyl Acetate (1) 
1 ,2-Dibromoethane 3 Methyi-1-Butanol (1) 
Dibromomethane (1) Methyl Tert Butyl Ether 
1 2-Dichlorobenzene Methvlcvclohexane (1) 
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Methvl Methacrvlate 
4-Methvl-2-oentanone (MIBK) 
Methylene Bromide 
Methylene Chloride 
1-Methylnaphthalene (1) 
2-Methvlnaohthalene C1) 
Naphthalene 
2-Nitropropane (1) 
Pentachloroethane 
Propionitrile 
Propyl Acetate (1) 
n-Proovlbenzene 
Stvrene 
Tert Butyl Alcohol 
tert-Amyl Methyl Ether 
tart-Butyl Ethyl Ether 
1,1 ,1 2-Tetrachloroethane 
1,1 ,2,2-Tetrachloroethane 
Tetrachloroethane 
Tetrahydrofuran 
Toluene 
!rans-1 ,4-Dichloro-2-Butene 
1 ,2,3-Trichlorobenzene 
1 ,2,4-Trichlorobenzene 
1,1 ,1-Trichloroethane 
1,1 ,2-Trichloroethane 
Trichloroethane 
T richlorofluoromethane 
1 ,2,3-Trichloropropane 
1 ,2,4-Trimethlylbenzene 
1 ,3,5-Trimethylbenzene 
Vinyl Acetate 
Vinyl Chloride 
Vinvltoluene (1) 
m,o-Xvlene 
a-Xylene 
Ethanol 
Methyl Acrylate 

(1) NELAC Accreditation IS not offered for thiS compound. Results may not be useable for regulatory 
purposes in States where this accreditation option is not offered. 
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I i 
achieved.(must be approved by team leader/manager) 
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•• Desorb time may require performance optimum between 2.0 and 4.0 minutes as dictated by trap 
manufacturers specifications or instrument characteristics 

Table3; BFBKEYIONSAND.ION·ABUNDANCECRITERIA ··.·.•· > ····. ··.···.············.• 
·Mass.·.·.·•·>·<. > ·.loii Abtindance•cr'iteria ··.· •.• •·•·• ••• •>< . • ..•. >> 
50 15-40% of mass 95 
75 30-60% of mass 95 
95 Base peak. 1 00% relative abundance 
96 5-9% of mass 95 
173 < 2% of mass 174 
174 > 50% of mass 95 
175 5-9% of mass 17 4 
176 >95% and <101% of mass 174 
177 5-9% of mass 176 
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''fable4:1NTERNAL STANDARD QUANTITION IONS' ,;, ',;' ,;',,, , > ', ' 

InteiriaiSti!ndard ' ' 
. Primary/Secondary foils ' < ''• : '', 

1 ,4-Difiuorobenzene 114/63,88 
Chlorobenzene-d5 117/82,119 
Pentafiuorobenzene 168 
1 ,4-Dichlorobenzene-d4 1521115,150 
T ert Butvl Alcohol-d9 65166 
Internal Standard (SIM) 
Tert Butyl Alcohol-d9 65/66 

I'Tallfe,s,,suRROGATEQUANTITION:loNs : ':', ·/ ,. ',:;,', > <: :.,'t:,,, ,;<::,'':,,;<,,::< '','', 
1 sut(ogatex:omiiouiiCJ,: :·. PrlmaiV/SEicondaritl()'rls:;,· · • < : .. ,·,.,, ', 

1 2 Dichloroethane- d4 102 
I Dibromofluoromethane 113 
I T oluene-d8 98 
I 4-Bromofluorobenzene 95/174,176 

Initial Calibration Maximum% RSD lor CCC is 30% 

Continuing Galibration Maximum % D for CCC is 20 % 

··:i\f~+;:?{ : I Vinyl chloride 
•: 1 , 1-Dichloroethene 

Chloroform 
1 ,2-Dichloropropane 
Toluene 
Ethylbenzene 

0.3 
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Tert Butvl alcohol 59 5i I 5 
Ethanol 45 46 I (pp) 5 

• ,1-

Acetone too 
pp) 

Acrolein ool 
I (pp) 

Allyl Chloride 

(pp) 

I 128 

I 
I 
I 
I 
I 

cis·1,2·1 

Diethyl ether 
1 ether 

Ethyl acetate (Pol 
Ethyl tert Bulyl Ether 
Freon 13 

>ulvl alcohol 

hvl Acetate 
I chloride 

I ether 
i i :(ethyl 

trans-c 

Vinvl acetate 
Vinyl chloride 
Methyl Acrvlate 

1,4 I 
I 

' I 
I 
I 
I 

I I 

tool 
(pp) 

(pp) 
tool 

14 

51 

I 55 

4 

162 
I 63 
I 88 
I 63 

13 

. 72 

t30 

39 

l3. 88. 90, 51 
,98 

67 
65 
45,59 
102 
43, 45,61 

thvl' 
lepta no 
lexane 

~acetate 

(pp) 
>ropy! Acetate 
.ert Amyl Methyl Ether 
roluene 

'1' ,2· 

:utyl Acetate 

p-Xytene 
Stvrene 

'6' ' ~'-""---166~~~ 
, 49 I 

'52, 55.40 

'96 
153 

i3, 88 

'85 
10, 77 

12 
'57 

65, 106 

Benzv chloride 

16 
15 
IS 
14 
183 
169 

56 
143 

73 
I 92 
I 98 

75 
I 95 

t7 
t31 

73 
56 

12 
129 
91 

06 
06 
06 
04 

164 

152 
83 
180 
75 
180 
105 
75 
146 
105 ,., 

91 
91 
156 .. 
225 
201 
105 

i 69,4' 

i 91 

77,39 
97, 130 i32 

62, 
l3, 19 
19, l6 

75,254 

77,114 
127 
106 

'8 
129,131,166 

15,150 
131,85 
182,145 
77 

l¥o'145 

155, 157 
,148 

120 
,, • 148 

111.148 
126 
174. 176 

'126. 65. 128 
158 

22l~~~-l 
166;1'99. 203 
120 
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:·Table 7; Volatilir lnternaLStandards with·.c.i:n·r~soondiila:Analv.tesAssialled forQuaotita\i<>n' .·.: 

2-Hexanone -7nn1 43 56, 57, 1 oo n·BUiVibenzene 91 
2-Nitro rooane 46 n-Proovlbenzenc 91 
3 MethVf -1 butanol 55 Pentachloroethane ton\ 167 
4-Melhvl-2- entanone lool 100 43. 58, 85 o-isooroovltoluene 119 
Benzene 78 sec-alihilbenzene 105 
Bromodichloromethane 83 85, 1'2.7 tert·Buvtlbenzene 119 
Carbon tetrachloride 117 119 lfans..t,4·Dichloro--2-bulene (pp) 53 
cis-1 ,3-Dichloronronene 75 77, 39 

ino Efficienc:v 

··~··.··· ·•~ic> 

92. 134 
120 
167,130,132,165,169 

134.91 
134 
91,134 
88, 75 
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A) Internal standard and Surrogate mixtures: 

•••••••• 
··.:.;:::•: .. • ... 

· .. ···.·········· ...... <il ·.·· .·· 251251lu<iirrll .. :· 
Internal Standard Mixture ( 2,000 pglml ) 1.25 
Tert Butyl Alcohol-d, (50,000 pglml) 0.5 
Surrogate Mixture ( 2,500 J.!Qiml) 1 
Methanol 97.25 
Total 100 

. b)' 
ml 
ml 
ml 
ml 
ml 
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2so12:sQo P.9tml . . 
1 .25 ml 
0.5 ml 
1 ml 
7.25 ml 

10 ml 

• 251250 llg lml internal standard and surrogate mixture: The mixture is prepared by measuring 1.25ml of 
2,000 Jl9lmllntemal Standard Mixture (Ultra or equivalent), 0.5 ml of 50,000 llglml TBA-d9 (Absolute or 
equivalent), 1 ml of 2,500 llg lml Method 8260A Surrogate Standard Mixture (Ultra or equivalent) and 
blinging to 100 ml with methanol. 

I 

• 250/2,500 llg lml internal standard and surrogate mixture: The mixture is prepared by measuring 1.25 ml 
of2,000 pg lmllntemal Standard Mixture (Ultra or equivalent), 0.5 ml of 50,000 llglml TBA-d9 (Absolute or 
equivalent), 1 ml of 2,500 ll9 lml Method 8260A Surrogate Standard Mixture (Ultra or equivalent) and 
bringing to 10 ml with methanol. 

• 1 00 pglml surrogate mixture: The solution is prepared at 100 llglml by measuring 0.4 ml of 2,500 J.lg/ml 
Method 8260A Surrogate Standard Mixture (Ultra or equivalent) and bringing to 10 ml with methanol. 

• 251250 J.l9 lml internal standard mixture: The solution is prepared by measuring 1.25 ml of 2,000 J.l9 lml 
Internal Standard Mixture (Ultra or equivalent), 0.5 ml of 50,000 J.!Qiml TBA-dg (Absolute or equivalent), 
and bringing to 100 ml with methanol. 

• 25012,500 llg lml internal standard mixture: The solution is prepared by measuring 1.25 ml of 2,000 J.l9 lml 
Internal Standard Mixture (Ultra or equivalent), 0.5 ml of 50,000 J.l9/ml TBA-d9 (Absolute or equivalent), 
and bringing to 1 0 ml with methanol. 

B) Bromofluorobenzene (BFB): 

BFB ( 25,000 llg/ml ) 
Methanol 
Total 

•. ~.cc ,,,.· 1 ~~1 ~S 1!!111111· 
0.1 ml 

99.9 ml 
100 ml 

b)) .. 250 Ji!llllil .. c ... 

0.1 ml 
9.9 ml 
10 ml 

• 25 ll9 iml solution for direct injection: The BFB is prepared at 25 ll9 /ml by measuring 0.1 ml of 25,000 ll9 
lml (Absolute Stock or equivalent) and diluting to 100 ml with methanol. 

• 250 J.l9 /ml solution for purging: The BFB is prepared at 250 ll9 lml by measuring 0.1 ml of 25,000 ll9 /ml 
(Absolute Stock or equivalent) and diluting to 10 ml with methanol. 
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C) Secondary dilution standards: 
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2"" piltition .· ....... 
Stock Solution 

Concentration Volume Final Volume in Firial Concentration 
· standar(ll; • !u.aimll · Added(ld) Methanol (ml)' ·. Iu.almll 

EPA Method 2,000 2,500 50 100 
524.2 Volatiles 
Acrolein Neat(90%) 66.2 1,000 

V8260 Acrylonitrile* Neat 25 soo· 
Mixture 

• 
Neat : 58.9 1.ooo·· 
Neat • 7.1 100 e 
Neat 6.5 100 

ne Neat • 52.9 1,000 
Custom Volatiles 2,000 . 2,500 50 100 
Mix A 
Custom Volatiles 2,000-100,000 2,500 100-5,000 
MixB 
Eoichlorohvdrin Neat 21.4 500 

V82EIO lso-Amvl alcohol Neat 125 2,000 
Custom 2-Chloroethyl Neat 20.1 500 
Mixture vinvl ether 

Ethyl tert-butyl Neat 6.8 100 
ether 
Tert-Amyl methyl Neat 6.56 100 
ether 
Benzyl chloride Neat 4.6 100 

Gas Mixture VOC Gas Mixture 2,000 1,000 20 100 

• 100 !19 /miV8260 mixture: The mixture is prepared at 100 !19 /ml by measuring 2 ml of2,000 11g /ml EPA 
Method 524.2 Volatiles stock standard, appropriate amount of some neat compounds, and bringing to 50 
ml with methanol. 
*Acrylonitrile= 400 !19 /ml (Neat) + 100 11g /ml (EPA Method 524.2 Volatiles) 
** Propionitrile = 900 11g /ml (Neat)+ 100 11g /ml (EPA Method 524.2 Volatiles) 

• 100 119 lml V8260 custom mixture: The mixture is prepared at1 00 - 5,000 11g lml by measuring 2.5ml of 
2,000 11g lml Custom Volatiles Mix A, 2 5 ml of 2,000- 100,000 ~g/ml Custom Volatiles Mix B, appropriate 
amount of some neat compounds, and bringing to 50 ml with methanol. 

• 100 119 lml gas mixture ***:The mixture is prepared at 100 119 /ml by measuring 1 ml of 2,000 119 lml stock 
standard and bring to 20 ml with methanol. 
... Gas mixture should be prepared weekly. 

Table 8, STANDARD PREPARATION (Continued) 
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0).1 Initial Calibration Standards: using 01 water bring to 50 ml final volume: all mixtures used 
should be secondary dilution standards at 100 ppm. 

· ..•... cs.·p.0,'n'~t:;ile:anrtdra···~ti?o,~n···~ .. -. u.: .. r .•..... \~iJ~t~';.. .V826:o'M1x · V82GO Cdstom 
· · ··· ···· '·.·.··'.·'·<·.·.·1· .. -.o·.· ..• o· .... '.'p'·.·.·P·.· .. • .. m·.· .. ·.·l· .. ··.· .. ···'······' · ... ··.•.'M·.··. i.x.· .. ,.· .• ·.··~··.·.1.·.,· .. ·.o.· .. ·· .. o·.·.·.· .. ·.:P·.· .. ·.P·m·.· ... )·· ..• > '-- .,,.,'.," "" '''"''" ___ _._ :_1.;:;.,-.:;:}0::\'>'" 

1 ppb 0.5 J.!l 0.5 ;tl 
2 ppb • 1.0 ;;I 1.0 ;;I 
s ppb 2.5 ;;I 2.5 I 

10 ppb' 5 I 5 Ill 
20 ppb 10 Ill 10 J.!l 
50 b 25 ;;I 25 ;;I 
100 ppb 50 Ill 50 Ill 
200 ppb 100 

'"' 
100 J1] 

300 pb. 150 
'"' 

150 ;;I 
400 ppb. 200 ;;I 200 ;;I 

• depending upon lhe instrument 
#See Seclion 10.2.2.1 for correction factor. 

• When calibrating for Method 50351ow-level soil samples, add 1g of sodium bisulfate lo lhe 40-ml vial 
before aliquot 5 ml of each standard into vial. This is equivalent to the amounl of sodium bisulfate added 
to the samples and will maintain a consistent purging efficiency of the compounds. 

0).2 Initial Calibration Standards for 1 ,4-Dioxane using SIMS 

Table 8. STANDARD PREPARATION (Continued) 
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E) Continuing Calibration Standard: using Dl water bring to 50 ml final volume: All mixtures 
used are secondary dilution standards at 100 ppm. 

· · .. ·• ·• ·· ·. ·· · • · . · vs2so Mix · > vs2so custom Mi_£<· Gas cbrnpound Mix 
·coli(;~ntlitidn · .. - ·_ !-11io p!)ffir"• ••• _--.• 1 !1oo p!Jmf\,_ ... ·i············- >c1 oo ilPilll·••-·········--•· ·••··•---·. 

50 ppb 25 !11 

• When calibrating for Method 5035 low-level soil samples, add 1 g of sodium bisulfate to the 40-ml vial 
before aliquot 5 ml of the continuing calibration standard into vial. This is equivalent to the amount of 
sodium bisulfate added to the samples and will maintain a consistent purging efficiency of the 
compounds. 

F) Blank Spike (BS): using Dl water bring to 50 ml final volume: All mixtures used are 100 ppm 
secondary dilution standards. 

25 ul 

For lower detection level required (test code: V8260LL) 
-c··_-_·

0
-_·•_-·n··•'c·'_·e·_·'n'''t'·ra'_>1.,·

0
--•-_n'''·.- ·•· :V826CfMiiiei'."•· W826lrCIIstomMix :- Gas cornpotind Mix• 

··· · c"loir'i>IJihl'''··•·?c' •··c"ll\11 liliffit'c2" ,. ·-- 'Hociililrfw •••·•· • ·• 
20 ppb 10 ul 10 ul 10 ul 

• When calibrating for Method 5035 low-level soil samples, add 1 g of sodium bisulfate to the 40-ml vial 
before aliquot 5 ml of the blank spike into vial. This is equivalent to the amount of sodium bisulfate added 
to the samples and will maintain a consistent purging efficiency of the compounds. 

Table 9. GUIDELINE FOR DILUTION PREPARATION 
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---.--.-·:-- .· -· ······-_:-·--.-·•- -• •-••• --- .•• ~aiTlp_l ___ e_._-_ a111o_ u_· __ n_ t . Firialvolume•A Tal<efrolli final • -' Finalvoh.nne•B 
Dilution --.• _ ·····- taken -. -··-_- •. _ -·-····- ·-·••llvoi~ITititrii:f • volume .A. : •·· -< • lvolllmetri<:L> · 
1:2 25 ml 50 ml 
1:5 10 ml 50 ml 
1:10 5ml 50ml 
1:20 2.5ml 50ml 
1:25 2ml 50ml 
1:50 1 ml 50ml 
1:100 0.5ml 50ml 
1:200 250 Ill 50ml 
1:250 200 Ill 50ml 
1:500 100 Ill 50ml 
1:1000 50 Ill 50ml 
1:2000 25!11 50ml 
1:2500 20 Ill 50ml 
1:5000 10 ~tl 50ml 
1:10000 0.5ml 50ml 0.5ml 50ml 
1:20000 0.5ml 50ml 250 Ill 50ml 
1:25000 0.5ml 50ml 200 Ill 50ml 
1:50000 0.5ml 50ml 100 ul 50ml 
1:100000 0.5ml 50ml 50 Ill 50ml 

Soil-Low level (Non-Encore sample 
:.Dih.ition -.c•cc·' .•\".<·_;: ;•sairlple·amoll.iittaken-.. ·. ••· J'ina~:>tolum<C 
1 :2 2.5 gram 5 ml 
1:5 1 gram 5 ml 
1:10 0.5 gram 5 ml 

1:1 1 ml 50 ml 
1:2 0.5ml 50ml 
1:5 200 Ill 50ml 
1:10 100 Jll 50ml 
1:20 50 Ill 50ml 
1:25 40 ul 50ml 
1:50 20 Ill 50ml 
1:100 10 ul 50ml 
1:200 5 ul 50ml 
1:250 4 Ill 50ml 
1:500 2 Ill 50ml 
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Table 10. REPORTING LIMITS (Continued) 
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Table 11. COMPOUNDS THAT MAY EXHIBIT CARRYOVER 

Com <'•'.\ i.'' ; ' 
1······.·· ;~:'~··, ,".:" 

1 ,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1 ,2,3-Trichlorobenzene 

FN: EMS8260-19 
Pub. Date: 06/07/1998 
Rev. Date: 0911112009 
Page46 of46 
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Lab Manager _____ _ 

QA Manager ______ _ 

TEST NAME: METHOD 8270D, SEMIVOLATILE ORGANIC COMPOUNDS BY GAS 
CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

REFERENCE: SW846 8270D (Revision 4, February 2007) 

Revised Sections: 2.1, 9.5.1, 10.1.1, 11.11.2, 12.6.2, 12.6.3, 12.8.3, Tables 7C, 9, 10 
Added Section 12.11 

SCOPE AND APPLICATION 

1.1 The following method describes the analytical procedure that is utilized by Accutest to analyze 
semivolatile organic compounds in extracts prepared from all types of solid waste matrices, soils, and 
water samples. Options are incorporated for the analysis of sixteen (16) polyaromatic hydrocarbons 
(PAH) and other compounds listed in table SA by selected ion monitoring GC/MS (GC/MS-SIM). 

1.2 Table 1 lists the neutral, acidic, and basic organic compounds that can be determined by this method. 
The applicable concentration range of this method is compound and instrument dependent. Some 
compounds may require special treatment due to the limitations caused by sample preparation and/or 
chromatographic problems. 

2.0 SUMMARY OF METHOD 

2.1 This method is performed in accordance with the following extraction methodologies in SW846: 3510, 
3520, 3545, 3550 and 3580. 

2.2 The resultant methylene chloride extract is injected into a tuned and calibrated GC/MS system equipped 
with a fused silica capillary column. The GC column is temperature-programmed to separate the 
analytes, which are then detected with a mass spectrometer (MS) connected to the gas chromatograph. 

2.3 The peaks detected are qualitated by comparison to characteristic ions and retention times specific to 
the known target list of compounds. 

2.4 Once identified, the compound is quantitated by internal standard techniques with an average response 
factor generated from the calibration curve. 

2.5 Additional unknown peaks with a response greater than 1 0 % of the closest internal standard may be 
processed through a library search with comparison to a NIST98 database. An estimated concentration 
is quantitated by assuming a response factor of 1. 

2.6 This method includes analytical options for PAHs and other selected compounds by GC/MS-SIM. The 
extract is fortified with an additional SIM specific internal standard mix and analyzed using selected ions 
that are characteristic of the compounds of interest following the analysis of lower concentration 
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calibration standards analyzed under the same MS scan conditions. Qualitative and quantitative 
identification is conducted using the procedures employed for full scan analysis. 

3.0 REPORTING LIMIT & METHOD DETECTION LIMIT 

3.1 Reporting Limit. The reporting limit for this method is established at either method detection limit or 
the lowest concentration standard in the calibration curve, depending on the requirements of 
different regulatory programs. Detected concentrations below this concentration cannot be reported 
without qualification. See table 9. 

3.1. 1 Compounds detected at concentrations between the reporting limit and MDL are 
quantitated and qualified as "J", estimated value. Program or project specifications may 
dictate that "J" qualified compounds are not to be reported. 

3.2 Method Detection Limit. Experimentally determine MDLs using the procedure specified in 40 CFR, 
Part 136, Appendix B. This value represents the lowest reportable concentration of an individual 
compound that meets the method qualitative identification criteria. 

3.2.1 Experimental MDLs must be determined annually for this method. 

3.2.2 Process all raw data for the replicate analysis in each MDL study. Forward the processed 
data to the QA group for archiving. 

4.0 DEFINITIONS 

BATCH - a group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20, then each group of 20 samples or less will all be handled as a 
separate batch. 

BLANK - an analytical sample designed to assess specific sources of laboratory contamination. 

CONTINUING CALIBRATION- a mid-range calibration check standard run every 12 hours to verily the 
initial calibration of the system. 

EXTRACTED ION CURRENT PROFILE (EICP)- a plot of ion abundance versus time (or scan number) 
for ion(s) of specified mass (Es). 

INITIAL CALIBRATION- analysis of analytical standards for a series of different specified concentrations 
which cover the working range of the instrument; used to define the linearity and dynamic range of the 
response of the mass spectrometer to the target compounds. 

INTERNAL STANDARDS- compounds added to every standard, blank, matrix spike, matrix spike 
duplicate. and sample extract at a known concentration. prior to analysis. Internal standards are used as 
the basis for quantitation of the target compounds and must be analytes that are not sample components. 

MATRIX - the predominant material of which the sample to be analyzed is composed. 
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MATRIX SPIKE- aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 
compounds and subjected to the entire analytical procedure in order to indicate the appropriateness of the 
method for the matrix by measuring recovery. 

MATRIX SPIKE DUPLICATE- a second aliquot of the same matrix as the matrix spike (above) that is 
spiked in order to determine the precision of the method. 

METHOD BLANK- an analytical control consisting of all reagents, internal standards and surrogate 
standards, is carried throughout the entire preparatory and analytical procedure. The method blank is 
used to define the level of laboratory, background and reagent contamination. 

METHOD DETECTION LIMITS (MDLs) - The minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration is greater than zero and is 
determined from analysis of a sample in a given matrix containing the analyte. MDLs should be 
determined approximately once per year for frequently analyzed parameters. 

PERCENT DIFFERENCE (%D)- As used to compare two values, the percent difference indicates both 
the direction and the magnitude of the comparison, i.e., the percent difference may be either negative, 
positive, or zero. (In contrast, see relative percent difference.) 

PRIMARY QUANTITATION ION- a contract specified ion used to quantitate a target analyte. 

REAGENT WATER- water in which no interferant is observed at or above the minimum detection limit of 
the parameters of interest. 

RECONSTRUCTED ION CHROMATOGRAM (RIC)- a mass spectral graphical representation of the 
separation achieved by a gas chromatograph; a plot of total ion current versus retention time. 

RELATIVE PERCENT DIFFERENCE (RPD)- As used to compare two values, the relative percent 
difference is based on the mean of the two values, and is reported as an absolute value, i.e., always 
expressed as a positive number or zero. (In contrast, see percent difference.) 

RELATIVE RESPONSE FACTOR (RRF) - a measure of the relative mass spectral response of an analyte 
compared to its internal standard. Relative Response Factors are determined by analysis of standards 
and are used in the calculation of concentrations of analytes in samples. 

RELATIVE RETENTION TIME (RRT)- the ratio of the retention time of a compound to that of a standard 
(such as an internal standard). 

RESOLUTION- also termed separation or percent resolution, the separation between peaks on a 
chromatogram, calculated by dividing the depth of the valley between the peaks by the peak height of the 
smaller peak being resolved, multiplied by 1 00. 

INITIAL CALIBRATUION VERIFICATION (SECOND SOURCE CALIBRATION STANDARD)- a standard 
from a separate source than the calibration curve that is used to verify the accuracy of the calibration 
standards. An external check must be run whenever an initial calibration is performed. 

SURROGATES- pure analytes added to every blank, sample, matrix spike, matrix spike duplicate, and 
standard in known amounts before extraction or other processing; used to evaluate analytical efficiency 
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by measuring recovery. Surrogates are brominated, fluorinated, or isotopically labeled compounds not 
expected to be detected in environmental media. 

5.0 HEALTH & SAFETY 

5.1 The analyst must follow normal safety procedures as outlined in the Accutest Health and Safety Plan 
and Personal Protection Policy, which include the use of safety glasses and lab coats. In addition, all 
acids are corrosive and must be handled with care. Flush spills with plenty of water If acids contact 
any part of the body, flush with water and contact the supervisor. 

5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 
determined; however, each chemical must be treated as a potential health hazard. Exposure to 
these reagents must be reduced to the lowest possible level. The laboratmy is responsible for 
maintaining a current awareness file of OSHA regulations regarding the safe handling of the 
chemicals specified in this method. A reference file of data handling sheets is made available to all 
personnel involved in these analyses. 

5.3 The following ana lyles covered by this method have been tentatively classified as known or 
suspected human or mammalian carcinogens: benzo(a)anthracene, benzidine, 3,3'· 
dichlorobenzidine, benzo(a)pyrene, dibenzo(a,h)anthracene, N-nitrosodimethylamine, and 4,4'­
DDT. Prepare primary standards of these toxic compounds in a hood. A NIOSH/Mass approved 
toxic gas respirator must be worn when the analyst handles high concentrations of these toxic 
compounds. 

6.0 INTERFERENCES 

6.1 The data from all blanks, samples, and spikes must be evaluated for interferences. 

6.2 Method interferences may be caused by contaminants in solvents, reagents, glassware, and other 
stages of sample processing. Refer to "The Preparation of Glassware for Extraction of organic 
contaminants" SOP for practices utilized in the extraction department 

6.3 Matrix interferences may be caused by contaminants thet are co-extracted from the sample. The extent 
of matrix interferences will vary considerably from source to source, depending upon the nature and 
diversity of the industrial complex or municipality being sampled. 

6.4 To reduce carryover when high-concentration samples are sequentially analyzed, the syringe must be 
rinsed out between samples with solvent Whenever an unusually concentrated sample is 
encountered, it should be followed by the analysis of solvent to check for cross contamination. 

7.0 SAMPLE COLLECTION, PRESERVATION, & HOLDING TIMES 

7.1 Water samples may be collected in 1-liter glass bottles with Teflon insert in caps. Soil samples may be 
collected in 250-ml wide-mouth amber glass bottles. 

7.1.1 Sample should be taken with care so as to prevent any portion of the collected sample coming 
in contact with the sampler's gloves, thus avoiding possible phthalate contamination. 
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7.2 Test all aqueous samples for residual chlorine using test paper for free and total chlorine. If the sample 
tests positive for residual chlorine, add 80 mg of sodium thiosulfate to each liter of sample. 

7.3 The samples must be protected from light and refrigerated at .::_6• C from the time of receipt until 
extraction and analysis. 

7.4 Store the sample extracts at -1 0 •c in amber vials (protected from light), in sealed vials equipped with 
unpierced PTFE-Iined septa. 

7.5 HOLDING TIME 

7.5.1 Aqueous samples must be extracted within 7 days of sampling. 

7.5.2 Soil, sediments and concentrated waste samples must be extracted within 14 days of 
sampling. 

7.5.3 Extracts must be analyzed within 40 days following extraction. 

8.0 APPARATUS & MATERIALS 

8.1 GAS CHROMATOGRAPH/MASS SPECTROMETER SYSTEM 

8.1.1 Gas Chromatograph. HP-5890, HP-6890, or Agilent 6890-N which includes an analytical 
system that is complete with a temperature programmable gas chromatograph and all required 
accessories including syringes, capillary chromatographic columns, and gases. 

8.1.1.1 The injection port is designed for splitless injection with capillary columns. 

8.1.1.2 The capillary column is directly coupled to the source. 

8.1.2 Column. 

8.1.2.1 30 m x 0.25 mm fused silica (0.25 11m film thickness) DB-5MS or equivalent capillary 
column. Condition the column as per manufacture's directions. 

8.1.3 Mass Spectrometer (HP-5972, HP-5973 or Agilent 5975). 

8.1.3.1 Full Scan Mode -Capable of scanning from 35-500 amu every 1 second or less 
utilizing 70 volt (nominal) electron energy in the electron impact ionization mode. 

8.1.3.2 SIM Mode- Capable of selective ion grouping at specified retention times for increased 
compound sensitivity (table 2a). 

8.1.3.3 Capable of producing a mass spectrum which meets all the EPA performance criteria 
in Table 3 when injecting 50 ng of Decafiuorotriphenyl phosphine (DFTPP). 

8.2 DATASYSTEM 

8.2.1 Acquisition and Instrument Control: HP Chemstation. A computer system is interfaced to the 
mass spectrometer that allows the continuous acquisition and storage on machine readable 
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media (disc) of all mass spectra obtained throughout the duration of the chromatographic 
program. 

8.2.2 Data Processing: HP Enviroquant. The software accommodates searching of GC/MS data 
files for analytes which display specific fragmentation patterns. The software also allows 
integrating the abundance of an EICP between specified time or scan number limits. The data 
system includes the NIST98 spectra library for qualitative searches of non-target compounds 
present in the chromatogram. It flags all data files that have been edited manually by 
laboratory personnel. 

8.2.3 Offline Magnetic Tape Storage Device (Lagato Networker)- the magnetic tape storage device 
copies data for long term, offline storage. 

8.3 SYRINGE 

8.3.1 10 ;.tl graduated, auto sampler (Hamilton or equiv.). 

8.3.2 Micro liter syringes, various sizes 

9.0 REAGENTS AND STANDARDS 

9.1 Solvents- Ultra pure, chromatography grade methylene chloride and acetone. 

9.2 Stock Standard Solutions. 

9.2.1 Certified, commercially prepared standards, from two separate sources are used. 

9.2.1.1 Base Neutrals. 

• Base/Neutrals Mix #1 (Absolute: Semivolatile Organics Standard Mix# 1). 
• Base/Neutrals Mix #2 (Absolute: Semivolatile Organics Standard Mix# 2). 
• PAH Mix (Absolute: Semivolatile Organics Standard Mix# 7). 
• PAH Mixture #2 (Ultra). 
• PAH Selected len Monitoring Mixture 
• Benzidines Mix (Absolute: Semivolatile Organics Standard Mix# 6). 
• Toxic Substances #2 (Absolute: Semivolatile Organics Standard Mix# 5). 
• Pyridines Mixture (Ultra). 
• Additonal requested compound(s) mix (Absolute). 
• Base Neutral Mixture (200 Source). 

Acids. 

• Phenols Mix (Absolute: Semivolatile Organics Standard Mix# 8). 
• Toxic Substances #1(Absolute: Semivolatile Organics Standard Mix# 4). 
• Acid Mixture (2"" Source).lnternal Standard Mixtures. 

9.2.2 Internal Standard Mixtures 
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9.2.2.1 Ultra (or equivalent) at a concentration of 4,000 ~-tQiml for each of the following 
compounds. 

Full Scan 
• 1.4-Dichlorobenzene-d4 
• Naphthalene-dB 
• Acenaphthene-d10 
• Phenanthrene-d10 
• Chrysene-d12 
• Perylene-d12 

SIM 
• 1 ,2-Dichlorobenzene-d4 
• 1-Methylnaphthalene-d 1 0 
• Fluorene-d1 0 
• Fluoranthene-d10 
• Benzo(a)pyrene-d12 

9.2.2.2 The internal standards should permit most of the components of interest in a 
chromatogram to have retention times of 0.8- 1.20 relative to one of the internal 
standards. 

9.2.2.3 Each 1 ml sample extract, and standard undergoing analysis should be spiked with 10 
111 of the internal standard mixtures, resulting in a concentration of 40 !J.g/ml of each 
internal standard for full scan analysis and 4 uglrnl for SIM analysis. 

9.2.3 Surrogate Standard Mixture. 

9.2.3.1 BIN Surrogate Standard Mix: RESTEK (or equivalent) at a concentration of 5,000 !J.Qiml 
each surrogate compound. 

• Nitrobenzene-d5. 
• 2-Fiuorobiphenyl. 
• p-Terphenyl-d14. 

9.2.3.2 Acid Surrogate Standard Mix: RESTEK (or equivalent) at a concentration of 7,500 ~-tQiml 
each surrogate compound. 

• Phenol-d5. 
• 2-Fiuorophenol. 
• 2,4,6-Tribromophenol. 

9.2.4 DFTPP Tune Stock. 

9.2.4.1 Protocol (or equivalent) at a concentration of 2,500 119/ml for lhe following compounds. 

• Decafluorotriphenylphosphine. 
• 4,4'-DOT. 
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9.2.5 Store at -10 •c or less when not in use or according to the manufacturer's documented 
holding time and storage temperature recommendations. Stock standard solutions must 
be replaced after 1 year or sooner if manufacture's expiration date comes first or 
comparison with quality control check samples indicates degradation. 

9. 3 Surrogate Spiking Solutions. 

9.3.1 Two surrogate spiking solutions, base/neutral surrogate solution and acid surrogate solution, 
at a concentration of 100 ~g/ml are prepared in Extraction. Spike each sample, and blank with 
0.5 ml of each solution, prior to extraction, for a final concentration of 50 ~g/1 of each surrogate 
compound in the extract. 

9.3.2 A calibration range must be constructed for the surrogate compounds. Accordingly, 
appropriate amounts of surrogates are mixed with each calibration solution to define a range 
similar to the target compounds. 

9.3.3 Store at -10 •c or less or according to the manufacturer's documented storage 
temperature recommendations. Prepare fresh surrogate spiking solutions every year, or 
sooner, if the manufacturer's expiration dates come first or if the solution has degraded or 
evaporated. 

9.4 Intermediate Calibration Standard Solution. 

9.4.1 The calibration stock solution is prepared by adding an appropriate amount of each stock and 
surrogate compounds into a 10 ml volumetric flask. Dilute the solution to the volume with 
methylene chloride and mix thoroughly. Refer to Table 7 A for details. 

9.5 Calibration Standards. 

9.5.1 Initial Calibration Standards. 

9.5.1.1 Calibration standards containing the surrogate compounds should be made by 
quantitative dilutions of the above intermediate solution. The calibration standards 
are prepared at a minimum of five concentrations to cover the range of 1 - 100 
~g/mt for full scan and 0.02- 5ug/ml for SIM, depending upon project specific 
requirements. Suggested levels and preparations are shown in Table 7A and 78. 

9.5.2 Continuing Calibration Verification. 

9.5.2.1 The concentration of the mid range standard used for continuing calibration 
verification is alternated between 25 and 50 ~g/ml for full scan and 2.5 and 1.0 for 
SIM. 

9.5.3 Store the calibration standards in a refrigerator at ::._6 •c and prepare every 6 months or 
before the manufacturer's expiration date, whichever is sooner. Standards must be 
replaced immediately if the analysis of check standards indicates degradation. 
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9.6 Initial Calibration verification (ICV) -Second source calibration check standard. 

9.6.1 The ICV standard is prepared per Table 7E, using the intermediate solutions prepared in 
Extraction. 

9.6.2 The ICV is analyzed after each initial calibration. 

9.7 Daily GC/MS Performance Checks. 

9. 7.1 The solution is prepared at 50 Jlg/ml by making a 1:50 dilution of DFTPP stock solution 
(Section 9.2.4) in methylene chloride. 

9.8 Matrix Spike Solutions. 

9. 8.1 The matrix spike solutions for both Base/Neutral and Acid are prepared in Acetone at a 
concentration of 100 ftg/ml for each compound. Prepare the matrix spike, matrix spike 
duplicate and blank spike by spiking the selected sample and the blank with 0.5 ml of these 
solutions for a final concentration of 50 Jlg/1 of each compound. 

9.9 All organic new standard solutions are analyzed prior to use to verify the accuracy of the prepared 
concentration. 

9.9.1 The prepared standard solution is analyzed using the determinative (instrumental) technique 
tor the method. 

9.9.2 The solution is analyzed following the completion of instrument calibration or a calibration 
check. 

9.9.3 The concentration of the standard solution is determined using the software routines used in 
determining the acceptability of calibration verification. 

9.9.4 The data is evaluated and the percent difference determined. The standard solution is 
approved for use if all designated compounds are present in the solution and the percent 
difference is less than the established criteria (±20%). 

1 0.0 CAL! BRATtON 

10.1 Initial Calibration. 

10.1.1 The calibration range covered for routine analysis under RCRA employs standards of 1, 2, 5, 
10, 25, 50, 80, 100 Jlg/ml for full scan and 0.02, 0.05, 0.10, 0.20, 1.0, 2.5, 5.0 ug/ml for SIM. A 
minimum of five standards must be run sequentially. The reporting limit is established by the 
concentration of the lowest standard analyzed during the initial calibration. Lower 
concentration standard may be needed to meet the reporting limit requirements of state 
specific regulatory program. The linear range covered by this calibration is the highest 
concentration standard. 
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1 0.1.2 A calibration range must be constructed for each surrogate compound. Accordingly, add 
appropriate amounts of surrogate spiking solutions to the calibration solution to define a range 
similar to the target compounds. 

1 0.1.3 Aliquot 1 ml of each calibration standard into a 2 ml crimp top vial. 

1 0.1.4 Prior to analysis, add 1 0 111 of the applicable (Full scan and/or SIM) internal standard solution 
(Section 9.2.2) to each standard. This results in a concentration of 40 11g/ml (Full scan) and 
4ug/ml (SIM) for each internal standard. 

10.1.5 Analyze the standard solutions using the conditions established in Section 11.0. Each 
analyte is quantitatively determined by internal standard technique using the closest eluting 
internal standard and the corresponding area of the major ion. See Table 6. 

1 0.1.6 The Response Factor (RF) is defined in Section 13.1. Calculate the mean RF for each target 
analyte, using minimum of five RF values calculated from the initial calibration curve. 

1 0.1.7 For the initial calibration to be valid, the following criteria must be met. 

10.1.7.1 The percent relative standard deviation(% RSD) (see Section 13.2) of all target 
analytes must be less than or equal to 20%. 

1 0.1.7.2 If the %RSD of any individual compound is ;::20%, employ an alternative calibration 
linearity model. Specifically, linear regression using a least squares approach may 
be employed. 

1 0.1.7.2.1 If a linear regression is employed, select the linear regression 
calibration option of the mass spectrometer data system. Do not force 
the regression line through the origin and do not employ 0,0 as a sixth 
calibration standard. 

1 0.1.7.2.2 The correlation coefficient (r value) must be ;;,0.99 for each compound 
to be acceptable. 

1 0.1. 7.2.2.1 When calculating the calibration curves using the linear 
regression model, a minimum quantitation check on the 
viability of the lowest calibration point should be performed 
by re-fitting the response from the low concentration 
calibration standard back into the curve. 

1 0.1.7.2.2.2The recalculated concentration of the low calibration point 
should be within ± 30% of the standard's true 
concentration. 

1 0.1. 7.2.3 If more than 10% of the compounds included with the initial calibration 
exceed the 20% RSD limit and do not meet the minimum correlation 
coefficient for the linear calibration option, then the chromatographic 
system is considered too reactive for the analysis to begin. Perform 
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corrective action and recalibrate if the calibration criteria cannot be 
achieved. 

10.1.7.3 It is recommended that the minimum response factor for the most common target 
analytes in the following table should be demonstrated for each individual calibration 
level as a means to ensure that these compounds are behaving as expected. 

Minimum Response Factor Table 

1 Semlvolatite Compounds 
i 

Bis(2 chloroethoxvllmethane -
2,4-Dichlorophenol 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
Caprolactam 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocvclooentadiene 
2,4,6-T richloroohenol 
2,4,5-Trichlorophenol 
1,1 '-Biphenyl 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethvl Phthalate 
2,6-Dinitrotoluene 
Acenaohthvlene 
3-Nitroaniline 
Acenaphthene 
2.4-Dinitrophenol 
4-Nitroohenol 
DibenzofiJran 
2,4-Dinitrobenzene 

! 

Minimum Response Factor 
RF 

0.010 
0.800 
0.700 
0.800 
0.700 
0.010 
0.010 
0.600 
0.500 
0.300 
0.200 
0.400 
0100 
0.200 
0300 
0.200 
0.700 
0.010 
0.010 
0.010 
0.200 
0.400 
0.050 
0200 
0.200 
0.010 
0.800 
0.010 
0.010 
0.200 
0.900 
0.010 
0.900 
0.010 
0.010 
0.800 
0.200 

I 

I 
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1 ,2.4,5-Tetrachlorobenzene 
4-Chlorophenyl-phenyl ether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
4-Bromophenyl-phenyl ether 
N-Nitrosodiphenylamine 
Hexachlorobenzene 
Atrazine 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butyl phthalate 
Fluoranthene 
Pvrene 
Butyl benzyl phthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrvsene 
Bis-(2-ethylhexyl)phthalate 
Di-n-octyl phthalate 
Benzo(b )ft uoranthene 
Benzo k)ftuoranthene 
Benzo a)pyrene 
lndeno 1 ,2,3-cd)pyrene 
Dibenz a,h)anthracene 
Benzo(g,h,i)perylene 
2,3.4,6-Tetrachlorophenol 
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0.010 
0.010 
0.400 
0.900 
0.010 
0.010 
0.100 
0.010 
0.100 
0.010 
0.050 
0.700 
0.700 
0.010 
0.010 
0.600 
0.600 
0.010 
0.010 
0.800 
0.700 
0.010 
0.010 
0.700 
0.700 
0.700 
0.500 
0.400 
0.500 
0.010 

10.1.7.3.1 Due to the large number of compounds, some compounds will fail to meet 
the minimum response factor criteria. They may be used as qualified data 
or estimated values for screening purposes. Non-detects may be 
reported if adequate sensitivity has been demonstrated at the applicable 
lower quantitation limit. 

1 0.1. 7.4 The initial calibration criteria for this method applies to all additional compounds of 
concern specified by the client. 

1 0.1. 7.5 The relative retention times of each target analyte in each calibration standard should 
agree within 0.06 relative retention time units. 

10.2 Initial Calibration Verification (ICV)- Source Calibration Check Standard. 

1 0.2.1 The calibration is verified with a calibration check standard at 50 llg/ml (Full scan) or 1 ug/ml 
(SIM) from an external source (Section 9.6). It must be analyzed immediately following the 
initial calibration. 
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10.2.2 The percent difference(% D) (Section 13.3) for this standard must meet the criteria of 30% for 
all the target compounds. 

10.2.2.1 If% Dis greater than 30%, reanalyze the second source check. If the criteria cannot 
be met upon re-injection, re-prepare the second source solution using a fresh 
ampoule and repeet the process. 

1 0.2.2.2 If the %D criteria cannot be achieved after re-preparation of the second source, 
prepare a third source and repeat the process. Make fresh calibration standards 
using one of the two standard sources that match each other. 

10.3 Continuing Calibration Velification Standard- CCV 

10.3.1 A calibration verification standard at close mid-level concentration of the Initial calibration range 
at alternating 25 and 50uglml for full scan and 2.5ug/ml and 1 ug/ml for SIM must be acquired 
every 12 hrs. 

1 0.3.1.1 The calibration verification standard selected must be near concentration of the 
midpoint calibration standard or near the action level for the project specified. 

1 0.3.2 For the continuing calibration to be valid, all of the following specified criteria must be mel. 

1 0.3.2.1 Each of the most common target analytes in the calibration verification standard 
should meet the minimum response factors as noted in the Minimum Response 
Factor Table in section 10.1.7.3. 

1 0.3.2.2 All target compounds of interest must be evaluated using a 20% D criteria. If the 
percent difference or percent drift for a compound is less than or equal to 20"/o, then 
the initial calibration for that compound Is assumed to be valid. 

10.3.2.3 Due to the large numbers of compounds that may be analyzed by this method, itis 
expected that some compounds will fall to meet the 20% D criterion. If the 
criterion is not met (i.e., greater than 20% difference or drift) for more than 20% of 
the compounds included in the initial calibration, then corrective action must be 
taken prior to the analysis of samples. 

10.3.2.4 In cases Where compounds fail, they may still be reported as non-detects if it can 
be demonstrated that there was adequate sensitivity to the compound at the 
applicable quantitation limits. For situation when the failed compound is present, 
the concentrations must be reported as estimated. 

1 0.3.3 If the first continuing calibration verification does not meet criteria, a second standard may 
be injected after notifying the team leader/manager and checking the system for defects. 

10.3.3.1 A continuing calibration check is allowed to be repeated only once; if the second 
trial fails, a new initial calibration must be perfonmed or refer to section 1 0.3.2.4. In 
situations where the first check fails to meet the criteria, the instrument logbook 
should have clear documented notations as to what the problem was and What 
corrective action was implemented to enable the second check to pess. 
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1 0.3.4 If the verification Criteria cannot be achieved, a new initial calibration must be performed or 
refer to section 10.3.2.4. 

1 0.3.5 If any of the internal standard areas change by a factor of two (- 50% to + 1 00%) or the 
retention time changes by more than 30 seconds from the midpoint standard of the last initial 
calibration, the mass spectrometer must be inspected for malfunctions and corrections must 
be made, as appropriate. 

1 0.3.5.1 Reanalyze the continuing calibration standard. New initial calibration is required if 
reanalyzed standard continues to fail the internal standard requirements. 

1 0.3.5.2 All samples analyzed while lhe system was out of control must be reanalyzed 
following corrective action. 

11.0 PROCEDURE 

11.1 Instrument Conditions. 

11.1.1 Recommended instrument conditions are listed in Table 2 and 2a (SIM only). Modifications of 
parameters specified with an asterisk are allowed as long as criteria of calibration are met. 
Any modification should be approved by team leader/manger. 

11.2 Daily GC/MS Performance Checks. 

11.2.1 Mass Spectrometer Tuning. Every 12-hour, inject 1 J.tl of 50 ngl;tl or 2 J.tl of 25 ng/1-d DFTPP 
solution directly on to the column. 

11.2.2 The GC/MS system must be checked to verify that acceptable performance criteria are 
achieved (see Table 3). 

11.2.3 This performance test must be passed before any sample extracts, blanks or standards are 
analyzed. Evaluate the tune spectrum using three mass scans from the chromatographic 
peak and a subtraction of instrument background. 

11.2.3.1 Select the scans at the peak apex and one to each side of the apex. 

11.2.3.2 Calculate an average of the mass abundances from the three scans. 

11.2.3.3 Background subtraction is required. Select a single scan in the chromatogram that 
is absent of any interfering compound peak and acquired within no more than 20 
scans to the elution of DFTPP. The background subtraction should be designed 
only to eliminate column bleed or instrument background ions. Do not subtract part 
of the tuning compound peak. 

11.2.4 If all the criteria are not achieved, the analyst must retune the mass spectrometer with team 
leader/manager and repeat the test until all criteria are met. 

11.2.4.1 Alternatively, an additional scan on each side of the peak apex may be selected and 
included in the averaging of the mass scans. This will provide a mass spectrum of 
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five averaged scans centered on the peak apex. NOTE: The selection of additional 
mass scans for tuning may only be performed with supervisory approval on a case by 
case basis. 

11.2.5 The injection time of the acceptable tune analysis is considered the start of the 12-hour clock. 

11.2.6 In order to assess GC column performance and injection port inertness. the DFTPP tune 
standard also contains appropriate amount of 4,4'-DDT, benzidine and pentachlorophenol. 

11.2.6.1 Injection Port Inertness Check. 

11.2.6.1.1 The injection port inertness of the GC portion of the GC/MS is evaluated by 
the percent breakdown of 4,4'-DDT. DDT is easily degraded in the injection 
port. Breakdown occurs when the injection port liner is contaminated by high 
boiling residue from sample injection or when the injector contains metal 
fittings. Check for degradation problems by injecting a GC/MS tune standard 
containing 4,4'-DDT every 12 hour, regardless of whether DDT is a target 
analyte. The degradation of DDT to DOE and DOD should not exceed 20%, 
in order to proceed with calibration procedures. Refer to Section 13.7 for 
calculation. Print the check and keep it on file. 

11.2.6.2 Column Performance Check. 

11.2.6.2.1 The condition of the GC column is evaluated by the tailing of benzidine and 
pentachlorophenol every 12 hour. Benzidine and pentachlorophenol should 
be present at their normal responses, with no visible peak tailing, as 
demonstrated by the peak tailing factors. The tailing factor criteria for 
benzidine (base-neutral fraction) must be :0. 2 and for pentachlorophenol 
(acid fraction) must be :0. 2. Print the check daily and keep on file: 

11.2.6.3 If degradation is excessive and/or poor chromatography is observed, the injector port 
may require cleaning. It may also be necessary to break off the first 6-12 in. of the 
capillary column. 

11.3 Initial Calibration 

11.3.1 Refer to Section 1 0.1. 

11.4 Initial calibration Verification (ICV) - Second Source Calibration Check 

11.4.1 This standard must at least be analyzed when initial calibration provided. Refer to Section 
10.2. 

11.5 Continuing Calibration Checks 

11.5.1 Refer to Section 1 0.3. 

11.6 Sample Analysis. 
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11.6.1 Allow the sample extract to warm to room temperature. Spike 10 ~I of the appropriate internal 
standard mix (4,000 ~g/ml for full scan and 400ug/ml for SIM) into 1 ml sample extract, just 
prior to analysis. This is equivalent to a concentration of 40 ~g/ml (full scan) and 4ug/ml (SIM) 
of each internal standard. 

11.6.2 Inject 1 ~I aliquot of the sample extract into the GC/MS system. A splitless injection technology 
is used. 

11.6.3 If the response for any ion of interest exceeds the working range of the GC/MS system, dilute 
a stored extract if available and reanalyze. 

11.6.4 V\lhen the extracts are not being used for the analyses, store them at-1 0°C, protected from 
light, in sealed vials equipped with unpierced PTFE-Iined septa. 

11.7 Sample Dilution 

11.7.1 Establish dilution of sample in order to fall within calibration range or to minimize the matrix 
interference. 

• Utilize screen data (specific project only). 
• Utilize acquired sample data. 
• Utilize the history program or approval from clienUproject. 
• Sample characteristics (appearance, odor). 

11.7.2 If no lower dilution has been reported, the dilution factor chosen should keep the response 
of the largest peak for a target analyte in the upper half of the initial calibration range of the 
instrument. 

11. 7.3 Preparing Dilutions. 

11.7.3.1 Prepare sample dilutions quantitatively. Dilute the sample extract with methylene 
chloride using logical volume to volume ratios, i.e., 1:5, 1:10, 1:50, etc. Large 
dilutions may require serial dilutions or the use of a Class A 1 0 ml volumetric fiask. 

11.7.3.2 Syringe dilutions. - Calibrated syringes are used to prepare dilutions. Add the 
appropriate amount of methylene chloride to a clean autosampler vial. 
Add the proper amount of sample using a calibrated syringe of the appropriate 
volume for the dilution. Add sufficient internal standard to maintain a concentration 
of 40ug/ml. Cap the vial and gently shake to disperse the sample through the 
solvent. 

11.7.3.3 Volumetric Flask Dilutions- Large dilutions may require the use of a 10 ml 
Class A Volumetric fiask. 

11.8 Establishing Search Criteria for target compounds. Search criteria for each compound listed in the 
method must be entered into the method quantitation/identification file in the Enviroquant software 
package. This activity must be performed before attempting qualitative and quantitative analysis on 
any acquired data file. The search criteria are based on compound retention time and the 
characteristic ions from the reference mass spectrum. Characteristic ions are defined as the three 
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ions of greatest relative intensity, or any ions over 30% relative intensity, if less than three such ions 
occur in the reference spectrum. The number of secondary ions displayed for each compound 
search varies between compounds. 

11 .8. 1 Select the primary ion for the target compound from the characteristic ions in Table 6. If 
multiple characteristic ions are listed, the first ion is the major (primary) ion. Enter this ion as 
the search ion. Enter the relative abundance of this ion (100% for base peak ions} and set the 
relative abundance window at± 30%. 

11 .8. 1 .2 Alternate primary ions may be selected when interferences exist from ion abundance 
contribution from close eluting compounds. 

11 .8.2 Enter the remaining ions as secondary ions. Secondary ions are not be used to locate peaks 
within the search window, but are be used to support the qualitative identification of selected 
peaks. The number of secondary ions displayed for each compound search varies 
between compounds depending on the number of ions in the spectra >30% relative 
abundance. 

11 .8.3 Set the relative abundance windows for the secondary ions at± 30%. 

11 .8.4 Establish the relative retention window for each compound. Because it is a relative retention 
window the same width window applies to all compounds on the quantitation list. The window 
must be established at a minimum of 0.06 relative retention time units. 

11 .9 Data Interpretation. 

11 .9.1 Executing Qualitative Searches. The target compounds shall be identified by analyst with 
competent knowledge in the interpretation of mass spectra by comparison of the sample 
mass spectrum to the mass spectrum of a standard of the suspected compound. 

11 .9. 1.1 The search procedure will identify peaks within the search window using the primary 
ion only. Secondary ions and the relative retention are used to determine "the best 
match". If the best match contains secondary ions outside the relative abundance 
window, they will be flagged with a# sign. 

11 .9.2 Qualitative Identification. The qualitative identification of compounds determined by this 
method is based on retention time and on comparison of the sample mass spectrum, after 
background correction, with characteristic ions in a reference mass spectrum. 
Compounds are identified when the following criteria are met. 

11 .9.2. 1 The intensities of the characteristic ions of a compound must maximize in the 
same scan or within one scan of each other. 

11 .9.2.2 The sample component must elute at the same relative retention time (RRT) as the 
daily standard. Criterion is the RRT of sample component must be within ± 0. 06 RRT 
units of the standard. 

11 .9.2.3 The relative intensities of the characteristic ions agree within 30% of the relative 
intensities of these ions in the reference spectrum. (Example: For an ion with an 
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abundance of 50% in the reference spectrum, the corresponding abundance in a 
sample spectrum can range between 20% and 80%). 

11.9.2.3.1 If a chromatographic peak exhibits a spectrum containing an ion with relative 
abundance outside the relative abundance window is selected for reporting, 
the analyst must annotate the spectra that the compound qualified based on 
his/her best judgement This circumstance will most often occur from 
coeluting compounds with similar ions or background matlix interferences. 

11.9.3 Quantitative Analysis. 

11.9.3.1 Once a target compound has been identified, its concentration (Section 13.4) will 
be based on the integrated area of the quantitation ion, normally the base peak 
(Table 6). The compound is quantitated by internal standard technique with an 
average response factor generated from the initial calibration curve. 

11.9.3.2 If the sample produces interference for the primary ion, use a secondary ion to 
quantitate. This may be characterized by an excessive background signal of the 
same ion, wihich distorts the peak shape beyond a definitive integration. Also 
interference could severely inhibit the response of the internal standard ion. The 
secondary ion must be used to generate a new response factor. 

11.10 Library Search for Tentatively Identified Compounds. 

11.10.1 If a library search is requested, the analyst should perform a forward library search of the 
NIST98 mass spectral library to tentatively identify 10 to 15 non-reported compounds (15 for 
base, 10 for acid, 25 for base/acid fracHon). 

11.10.2 Guidelines for making tentative identification are listed below. 

11.1 0.2.1 These compounds should have a response greater than 1 0% of the nearest internal 
standard. The response is obtained from the integration for peak area of the Total 
lon Chromatogram (TIC). 

11.1 0.2.2 The search is to include a spectral printout of the 3 best library matches for a 
particular substance. The results are to be interpreted by analyst. 

11.1 0.2.3 Molecular ions present in the reference spectrum should be present in the sample 
spectrum. 

11.1 0.2.4 Relative intensities of major ions in the reference spectrum (ions> 10% ofthe most 
abundant ion) should be present in lhe sample spectrum. 

11.1 0.2.5 The relative intensities of the major ions should agree within ±20 %. (Example: For 
an ion with an abundance of 50% in the standard spectrum, the corresponding 
sample ion abundance must between 30 and 70%). 

11.10.2.6 Ions present in the sample spectrum but not in the reference spectrum should be 
reviewed for possible background contaminalion or presence of coeluting 
compounds. 
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11.10.2.7 Ions present in the reference spectrum but not in the sample spectrum should be 
verified by performing further manual background subtraction to eliminate the 
interference created by coeluting peaks and/or matrix interference. 

11.10.3 Quantitation of the tentatively identified compounds is oblained from the total ion 
chromatogram based on a response factor of 1 and is to be tabulated on the library search 
summary data sheet. 

11.10.4 The resulting concentration should be reportad indicating: (1) that the value is estimate, and 
(2) which Internal standard was used to determine concentration. Quantitation is performed 
on the nearest internal standard. 

11.10.5 Peaks that are suspected to be aldol-condensation reaction products (i.e., 4-methyl-4-
hydroxy-2-pentanone and 4-methyl-3-pentene-2-one) shall be searched and reported but 
not counted towards the total TIC count. 

11.10.6 Any peak naming as "System artifact" (from the column bleedings) or 'Internal Standard" 
(added by lab for other test, like SIM analysis) shall be searched and reported but not 
counted towards the total TIC count. 

11.11 Selected ion Monitoring (SIM) Option 

NOTE: The use of SIM is not allowed by the SCDHEC for samples from South Carolina. 

11.11.1 Instrument Set-Up: Modify the method for SIM analysis and define ion groups with 
retention times, ions and dwell times to include base peak ion for the target compounds of 
interest, surrogates, and internal standards (Table 2a, Table 8a) Select a mass dwell time 
of 50 milliseconds for all compounds. 

11.11.2 Calibration: Calibrate the mass spectrometer in the selected ion monitoring mode using 7 
calibration standards of 0.02, 0.05, 0.1 0, 0.20, 1.0, 2.5, 5.0 uglml. Spike each standard 
with the SIM specific internal standard solution at 4uglml. Calculate individual response 
factors and response factor RSDs using the procedures and criteria described in Section 
10.1.6, 10.1.7.3 and 10.1.7.4. 

11.11.3 Initial Calibration Verification. Verify the initial calibration after its completion using a 1.0 
uglml calibration standard purchased or prepared from a second standards reference 
materials source. The initial calibration verification must meet the criteria of Section 
1 0.2.2. 

11.11.4 Continuing Calibration Verification. Verify the initial calibration every 12 hours using a 1.0 
or 2.5 ug/ml calibration. The continuing calibration verification must meet the criteria of 

Section 1 0.3. 

11.11.5 Sample Extract Analysis: Each extract has been previously spike with the SIM internal 
standard at 4 uglml. Analyze the sample extracts for the compounds of interest using the 
SIM scan parameters employed for the calibration standards. 
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11.11.6 Surrogate Standard Calculation.. Report surrogate spike accuracy for the surrogates spiked 
for the full scan GC/MS analysis at 50 ug/ml. 

12.0 QUALITY CONTROL 

12.1 QC Requirements Summary. 

Daily GC/MS Performance Checks Beginning of the analytical shift and every 12 hours 
Initial Calibration \1\/henever needed. 
Second Source Calibration Check Followinq initial calibration 
Continuinq Calibration Verification Every 12 hours. 
Method Blank One per extraction batch*. 
Blank Spike One per extraction batch*. 
Matrix Spike One per extraction batch*. 
Matrix Spike Duplicate One per extraction batch*. 
Surroqate Every sample extract and standard. 
Internal Standard Every sample extract and standard. 

*The max1mum number of samples per batch IS twenty or per proJect spec1ficat1on. 

12.2 Daily GC/MS Performance Checks. 

12.2.1 Refer to Section 11.2. 

12.3 Initial Calibration. 

12.3.1 Refer to Section 1 0.1. 

12.4 Initial Calibration Verification (ICV) - Source Calibration Check. 

12.4.1 Refer to Section 10.2. 

12.5 Continuing Calibration Verification. 

12.5.1 Refer to section 1 0.3. 

12.6 Method blank. 

12.6.1 The method blank is either reagent water or anhydrous sodium sulfate (depending on the 
sample matrix) which must be extracted with each set of 20 or less samples. For a running 
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balch, a new method blank is required fur each different extraction day. The method blank is 
then extracted and carried through all stages of the sample preparation and measurement. 

12.6.2 If the method blank contains a target analyte above its MDL, the entire batch must be re· 
extracted and re-analyzed. 

12.6.3 Surrogate compounds are added to the method blank prior to extraction. If the surrogate 
accuracy in the method blank does not meet in house criteria , it must be reanalyzad. If the 
reanalySis confirms the original data, the entire batch should be re-extracted. 

12.7 Blank Spike 

12.7.1 A blank spike must be extracted with each set of20 or less samples. For a running batch, 
a new blank spike is required for each different extraction day. The blank spike consists of 
an aliquot of a clean (control) matrix similar to the sample matrix and of the same volume. 
It is spiked with the same analytes at the same concentrations as the matrix spike/matrix 
spike duplicate. 

12.7.2 The blank spike recoveries should be assessed using laboratory in house limits. 

12.7.3 If a blank spike is out of control, the following corrective actions must be taken and all the 
associated samples must be re-extracted and reanalyzed. The exception is if the blank 
spike recovery is high and no hits reported in associated samples and QC batch. In that 
case, the sample results can be reported with footnote (remark) and no further action is 
required. 

12.7.3.1 Check to be sure that there are no errors in the calculations, or spike solutions. If 
errors are found, recalculate the data accordingly. 

12.7 .3.2 Check instrument performance. If an instrument performance problem is 
identified, ccrrect the problem and reanalyze the sample batch. 

12. 7.3.3 If no problem is found, re-extract and reanalyze the sample batch. 

12.8 Matrix Spike(MS) I Matrix Spike Duplicate(MSD) 

12.8.1 One sample is randomly selected from each extraction batch and spiked in duplicate to assess 
the performance of the method as applied to a particular matrix and to provide information on 
the homogeneity of the matrix. Both the MS and MSD are carried through the complete 
sample preparation, and determinative procedures. 

12.8.2 Matrix spikes are prepared by spiking an actual sample at a concentration of 50 ~gil for both 
base/neutral and acids. 

12.8.3 Assess the matrix spike recoveries(% R) (Section 13.5) and relative percent difference (RPD) 
(Section 13.6) against the in house control limits. 
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12.8.4 If the matrix spike accuracy of any individual compound is out of control, the accuracy for 
the compound in the blank spike must be within control. In such case, matrix interference 
is assumed and the data is reported with footnote (e.g., spike recovery indicates possible 
matrix interference). No further corrective action is required. 

12.9 Surrogates 

12.9.1 All standards, blanks, sample extracts, and matrix spikes contain surrogate compounds which 
are used to monftor the performance of the extraction and analytical system. 

12.9.2 The recoveries (Section 13.5) of the surrogates must be evaluated to determine whether or not 
they fall within surrogate controllimfts developed by the laboratory annually. 

12.9.3 If the recovery of any surrogate compound does not meet the control limits, the calculation 
must be checked for possible error. The surrogate solution should be checked for 
degradation. Contamination and instrument performance should also be reviewe<l. 

12.9.3.1 Reanalyze the extract if no calculation errors are detected. II the surrogate 
recoveries lor the reanalyzed extract are in control, report the data from the 
reanalysis only. 

12.9.3.2 If the data from the reanalysis is also out of control, re-extract and reanalyze the 
sample. 

12.9.3.3 If, upon reanalysis, the surrogate recoveries are acceptable, report the reanalysis 
data. If the holding time has expired prior to the reanalysis, report both the original 
and reanalysis results and note the holding time problem. 

12.9.3.4 If the recovery is again not within limits, the problem is considered to be matrix 
interference. Submit both data sets with the original analysis being reported. 

12.9.4 If the sample exhibfts matrix interference, defined as excessive signal where target or non­
target responses are greater than the response of the internal standards. In this case, 
reanalysis may not be required following team leader/manager approval; the surrogates will be 
qualified as outside the limits due to matrix interference. Alternatively, sample may be 
reanalyzed on dilufion, if the reanalysis is again not within the limit, the sample should be 
reported with a footnote indicating that there were possible matrix interference. 

12.10 Internal Standards. 

12.10.1 Retention time for all internal standards must be within± 30 seconds of the corresponding 
internal standard in the latest continuing calibration or 50 ).tglml standard of initial calibration. 

12.10.2 The area (Extracted ion Current Profile) of the internal standard in all analyses must be within 
50 to 200% of the corresponding area of the latest calibration standard (12 hr. time period). 

12.10.3 lithe area of internal standard does not meet control limits, the calculations must be checked. 
If a problem is not discovered, the sample must be reanalyzed. 

12.1 0.4 If the areas are acceptable upon reanalysis, the reanalysis data is reported. 
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12.10.5 If the areas are unacceptable upon reanalysis, then both sets of data are submitted with the 
original analysis reported. 

12.11 Refer to Project Specific Bench Notes(MS8270) for additional program or client specific QC 
requirements 

13.0 CALCULATION 

13.1 Response Factor (RF). 

RF = A,xc, 

where: 

As =Area of the characteristic ion for the compound being measured. 
As =Area of the characteristic ion for the specific internal standard. 
C, = Concentration of the compound being measured (flg/ml). 
C;, = Concentration of the specific internal standard (flg/ml). 

13.2 Percent Relative Standard Deviation (%RSD). 

%RSD= 
so 

X 100 
RFav 

where: 

SO = Standard Deviation. 
RF, =Average response factor from initial calibration. 

13.3 Percent Difference (%0). 

%0= I RF,- RFcvl 
RFav 

X 100 

where: RF cv = Response factor from Calibration Verification Standard. 

13.4 Concentration (Cone.). 

13.4.1 for water: 

Cone. (flg/1) 
= A,x C;,XVrX 0 x 1000 

As X RFavXVi 
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13.4.2 for soiVsediment (on a dry weight basis): 

A, XC;,; xVrX 0 X 10QQ 
Conc.(iiglkg)" A,,xRFavxW,xS 

where: 

Vr = Final Volume of total extract (ml). 
D = Secondary dilution factor. 
V; = Initial volume of water extracted (ml). 
W, =Weight of sample extracted (g). 
S = (1 00-% moisture in sample) 11 QQ. 

13.5 Percent Recovery (%R). 

%R= 
Concentration found 

--;:e:'-=~::='::::if'-:7-- X 100 Concentration spiked 

13.6 Relative Percent Difference (RPD). 

RPD = 

where: 

IMSC-MSDCI 
(112)(MSC+MSDC) X 

100 

MSC = Matrix Spike Concentration. 
MSDC = Matrix Spike Duplicate Concentration. 

13.7 Percent Breakdown. 
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% Breakdown for DDT= _T"'o"'t"'a~l D~D="T~d"e~gr'ia':'d:'at:;io"'n::Cp~e7a:o:k,_,a"'re"'a,__ x 1 00 Total DDT peak area 

where: 

Total DDT degradation peak area = DOE + DOD 
Total DDT peak area = DDT + DOE + DOD. 

13.8 Linear regression by the internal standard technique. 

_&__ -b 
C,=( As )xC,, 

a 

Where: 
Cs = concentration of target analyte 
As = Area of target analyte 
Cis = concentration of the internal standard 
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b = Intercept 
a = slope of the line 

a= 

b= 

N I - (Ix)2 

Iy-a De 
N 

N = number of points 
x = amount of analyte 
y = response of instrument 

13.9 Correlation Coefficient 

r = 
I(x- x)(y- y) 

vi(x--;;)2 I(y _-,1)' 

Where r = correlation coefficient 
x = amount of analyte 
y =response of instrument 

x = average of x values 

y = average of y values 

14.0 DOCUMENTATION 
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14.1 The Analytical Logbook is a record of the analysis sequence; the logbook must be completed daily. 
Each instrument will have a separate logbook. 

14.1.1 If samples require reanalysis, a brief explanation of the reason must be documented in this Jog. 

14.2 The Standard Preparation Logbook must be completed for all standard preparations. All information 
requested must be completed, the page must be signed and dated by the respective person. 

14.2.1 The Accutest Lot Number must be cross-referenced on the standard vial. 

14.3 The Instrument Maintenance Logbook must be completed when any type of maintenance is performed 
on the instrument. Each instrument has a separate log. 

14.4 Any corrections to laboratory data must be done using a single line through the error. The initials of the 
person and date of correction must appear next to the correction. 

14.5 Unused blocks of any form must be X'ed and Z'ed by the analyst before submitting the data for review. 
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14.6 Supervisory (or peer) personnel must routinely review (at least onoe per month) all laboratory 
logbooks to ensure that information is being recorded properly. Additionally, the maintenance of 
the logbooks and the accuracy of the recorded information should also be verified during this 
review. 

15.0 DATA REVIEW AND REPORTING 

15.1 Initial and continuing calibration check. Verify that all calibration and continuing calibration criteria 
have been achieved. If the criteria had not been achieved, corrective action must be performed to 
bring the system in control before analyzing any samples. 

15.1. 1 If samples had been analyzed under non-compliant calibration criteria, all sample extracts 
must be re-analyzed once the system is brought into control. 

15.2 Quality Control Data Review. Review all QC data. If QC criteria were not achieved, perform 
corrective action before proceeding with analysis. 

15.2. 1 In some situation, corrective action may demand that the entire sample batch be re­
extracted and re-analyzed before processing data. 

15.3 Chromatogram Review. The chromatogram of each sample is evaluated for target analytes. 

15.3.1 Each sample may require the reporting of different target analytes. Review the login to 
assure that the correct target compounds are identified. 

15.3.2 Manual integration of chromatographic peaks must be identified by the analysts. Upon 
review, the supervisor will initial and date the changes made to the report. 

15.4 Transfer to LIMS. Following the initial screen review, transfer the processed data to the LIMS. 

15.4.1 Compare the printed values to the original values to verify transfer accuracy. 

15.4.2 If transfer errors occurred, the errors must be corrected before the data is re-submitted. 

16.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

16.1 Users of this method must perform all procedural steps in a manner that controls the creation 
and/or escape of wastes or hazardous materials to the environment The amounts of standards, 
reagents, and solvents must be limited to the amounts specified in this SOP. All safety practioes 
designed to limit the escape of vapors, liquids or solids to the environment must be followed. All 
method users must be familiar with the waste management practices described in section 16.2. 

16.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described in the waste management SOP, EHS004. This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

16.2. 1 Non hazardous aqueous wastes. 
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16.2.2 Hazardous aqueous wastes 
16.2.3 Chlorinated organic solvents 
16.2.4 Non-chlorinated organic solvents 
16.2.5 Hazardous solid wastes 
16.2.6 Non-hazardous solid wastes 

Caprolactam (1) 
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Pentachtoroethane ( 1) 
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3-Nitroaniline 

(1) NELAC Accreditation is not offered for this compound. 
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a-Toluidine 
svm-T1 i • {1) 
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• Parameter modification allowed for performance optimization as long as QC criteria are 
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Table4 INTERNAL STANDARDS :_·,.·,,: .• ·.:·.: •c:-· 
Internal Standard I Full Scan) · '·• ··• .·.·· .... ·>··· .• 
1 ,4-Dichlorobenzene-d4 
Naohthalene-dS 
Acenaohthene-d1 o 
Phenanthrene-d1 0 
ChrVsene-d12 
Perviene-d12 

:.thttirnat:Standard"TStML / ::.\··•••·•••-~ 
1 ,2-Dichlorobenzene-d4 
1-MethVinaohthalene-d1 o 
Fluorene-d1 0 
Fluoranthene-d1 0 
Benz~ene-d12 

I 
~ 

""""SiS I llether 
I I 

nec-'lne 

i I 
i I 
i I 

1.4 
Ethvl 

I l7Si:JRR.l 

I I 
I I 

I i 
i i 

i-n-1 I i 

i li 
li 
~ 

""""Phei1Dr 
I~ 

i 
Pvrirline 

(117/20""f1991 
"""Tfi6\ 
~ 

':791 
',79) 

(10?) 

(74/42) 
(70/101.130) 

(42 
(5€ 

(41 
(106) 
(167\ 

194\ 
199\ 

~2 
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;<_,.· .. : ...... ·. / .· .•.• ;·_•.· ; .. · 
Prirri!Sec.- ions . ··• .. ··. . · .. ·.· .... , 
152/150,115 
136/68 
164/162, 160 
188/94,80 
240/120, 236 
264/260, 265 

•;pfirriJSec; ions: · ..•....•. <•<.··· .• •• > > 
152/150 
150/152,122 
174/176 
212/213 
264/263,265 

10 Ions 

I •I ether 
r 

Diethvl I 
168/' 

{149/1/l,150) 
,164) 

(168) 
(164/63,15~ 

1:4-
1-
2=" 

i 
i 

. i 

i il 
i il 
i il 

5 Nitro-a I 

Phorate 

""""12:4 ::j' I 
2,3 L6-· I 

Thioazin 

2, 
2.4, I 

( 7) 

1,142) 
(158) 

1"~"'6)--

. ~7 
'108/109,17S 

(75) 
5,145) 

(2~218) 

(2~131) 

(143) 
(196/198,200) 
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Benzoic acid 

li 
I 

:,3 il 

I i 

i I I 
',6-[ I I I 

I 
2, I 
i I i 

1' 

I 
I 

; (SURR.l 

i i 

Safrole 
alpha -remineol 

I 
I 
I 

I'. c_ . . ... 

2 

i 
I 

( 

3, 
i 

I 

Aramile 
i 

I 

c 

3,3: 

Kepone 
Methyl 

i I 
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.'"''~'~"'· 

Ions 
(58) 

(105177,51) 
(184/92,185) 

1m 
)7/1441 
'1611 

(16: /164,98) 
(162/164,98) 

(156: 
(122/11)7) 
(58/91,42) 

!7) 
(213) 

(127) 
(142) 

( 4211· 
129, 7) 

12: 
(82) 

(84/57/411 
(139/109,65) 

(129 
(42/114,55) 

(108 
(198 
(162) 

··:·•:c.> 
Ions 
(181) 
(194) 
(184) 

FN: EMS8270D-03 
Pub. Date: 02/26/2009 
Rev. Date: 01/24/2011 
Page 32 of38 

. WOUO' 

> ·..• .· 

Atrazine 
I phenyl ether 

II 
I i 

1. i i 

I I (SURR) 
I 

lsodrin 

Melhvl 

··• .. · . ··~· ·.I for.·./ 

Ions 
(169/168,170) 
(178/176, 179) 

(58) 
141) 

1'-------1 
~50) 

(198/51,105) 
(21') 

167) 
(7711•)5) 

(88 
(202/1 01 ,203) 

(172) 

(193) 
(58) 

(169~'!-.. 1""67:--1 
I 1-oxide '190 

7,1 I 

lndeno(" , 

(57) 

(266~68) 
(1781179, 176) 

:173 
:213 

I (SURR) :330 
'I:;······>. 

Ions 
(252/1 
(252/1 

(276/138 77) 
,125) 

( 
'79) 

1,257) 
(149) 
(196) 

~,---------1 

.. ·· . . .. . .. ··· . . . . -'-
.. ·· ... · .. 
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Table Sa -Selected Iori Monitoring: Masses arid DWeiiTiiiies> . 
. . -- - .... ·~ 

'?>'. •.,, .• ····.••.···:···.····· •• >·. . •... ···'······· 
Comoound .•.••.... . .. >• ··:· ··•·•••·•·•·••·•:··Mass.lori'.(iii/zl.•' ··.• : ... · : · •• ·: .. ·.: • DlllleiiTime.(rnsl'···•··· .·.•.·· .•·.·•••··•· 

Acenaphthene 153, 152, 154 50 
Acenaphthylene 152, 151, 153 50 
Anthracene 178, 176, 179 50 
Benzo(a)anthracene 228,229,226 50 
Benzo(a)pyrene 252,253,125 50 
Benzo(b)fluoranthene 252,253 50 
Benzo(g,h,i)perylene 276,138,277 50 
Benzo(k)fluoranthene 252, 125 50 
Chrysene 228,226,229 50 
Dibenzo(a,h)anthracene 278,139,279 50 
Fluoranthene 202,101,203 50 
Fluorene 166, 165, 167 50 
lndeno(1 ,2,3-cd)pyrene 276,277,138 50 
Naphthalene 128, 129, 127 50 
Phenanthrene 178, 179, 176 50 
Pyrene 202,203 50 
2-Methyl Naphthalene 142,141, 115 50 
Bis-(2-chloro-ethyl)ether 93,63, 95 50 
Pentachlorophenol 266,264 50 
Hexachlorobutadiene 225,223,227 50 
1 ,2-Diphenylhydrazine 77, 105, 182 50 
Bis(2-ethylhexylphthalate 149,167,279 50 
Di-n-cetyl phthalate 149,150,43 50 
Hexachlorobenzene 284,286 50 
2-Fiuorophenol 112,64,63 50 
Phenol-d5 99,42 50 
Nitrobenzene-d5 82, 128 50 
2-Fiuorobiphenyl 172, 171,170 50 
2,4,6-Tribromophenol 330,332,334 50 
Terphenyl-d 14 244, 122 50 
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Table 9. REPORTING LIMITS 

Compound 

Benzoic Acid 
2 -Chlorophenol 
4-Chloro-3-methylphenol 

-Dinoseb 
2-Melhylphenol 
4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 

2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2-Acetylaminofluorene 
4-Aminobiphenyl 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Aniline 
Anthracene 
Aramite 
A,A-Dimethylphenethylamine 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ftuoranthene 
Benzo(g,h,i)perylene 
Benzo (k)ftuoranthene 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
Benzyl Alcohol 
2-Chloronaphthalene 
4-Chloroaniline 
Carbazole 

ACCUTEST LABORATORIES 
Standard Operating Procedure 

Water Soil 

J.t911 Jl91kg 
20 667 
5 167 
5 167 
5 167 
5 167 

20 667 
20 667 
5 167 
2 67 
2 67 
5 167 

10 333 
10 333 
2 67 

5 167 
5 167 

a167 
167 

5 167 
1 33 
1 33 
5 167 
2 67 
1 33 
5 167 
5 167 
1 33 
1 33 
1 33 
1 33 
1 33 
2 67 
2 67 
2 67 
2 67 
5 167 
1 67 
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Compound Water 

Jl911 
Chlorobenzilate 5 
Chrysene 1 
bis(2-Chloroethoxy)methane 2 
bis(2-Chloroethyl)ether 2 
Bis(2-Chloroisopropyl)ether 2 
4-Chlorophenyl phenyl ether 2 
1 ,2-Dichlorobenzene 2 
1 ,3-Dichlorobenzene 2 
1 ,4-Dichlorobenzene 2 
2,4-Dinitrotoluene 2 
2,6-Dinitrotoluene 2 
3,3"-Dichlorobenzidine 5 
3,3'-Dimethylbenzidine 5 
7,12- 5 
Dimethylbenz( a )anthracene 
Diallate 5 
Dibenzo(a,h)anthracene 1 
Dibenzofuran 2 
Dimethoate 5 
Diphenylamine 5 
Disulfuton 5 
m-Dinltrobenzene 5 
p-(Dimethylamine)azobenzene 5 
Di-n-butyl phthalate 2 
Di-n-octyl phthalate 2 
Diethyl phthalate 2 
Dimethyl phthalate 2 
bis(2-Ethylhexyl)phthalate 2 
Ethyl methansulfonate 5 
Famphur 30 
Fluoranthene 1 
Fluorene 1 
Hexachlorobenzene 2 
Hexachlorobutadiene 1 
Hexachlorocyclopentadiene 20 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 5 

Soil 

Jl91kg 
167 
33 
67 
67 
67 
67 
67 
67 
67 
67 
67 
167 
167 
167 

167 
33 
67 
167 
167 
167 
167 
167 
67 
67 
67 
67 
67 
167 

~ 7 
33 

I ~ 167 
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Table 9 (Cont'd) 

:compound 

lndeno(1 ,2, 3-cd)pyrene 
lsodrin 
lsophorone 
lsosafrole 
Kepone 
2-Methvlnaphthalene 
3-Methylcholanthene 
Methapyrilene 
Methyl Methanesulfonate 
Methyl Parathion 
1 ,4 Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
5-Nitro-o-toluidine 
Naphthalene 
Nitrobenzene 
n-Nitrosodimethylamine 
4-Nitroquinoline-1-0xide 
N-Nitroso-di-n-propylamine 
N-Nitrosodi-n-butylamine 
N-Nitrosodiethylamine 

N-Nitrosodiphenylamine 

ACCUTEST LABORATORIES 
Standard Operating Procedure 

Water Soil 

1J.9II )J.g/kg 

1 33 
5 167 
2 67 
5 167 

30 1000 
2 667 
5 167 
5 167 
5 167 
5 167 
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Compound Water 

!1911 
N-Nitrosomethylethylamine 5 
N-Nitrosomorpholine 5 
N-Nitrosopiperidine 5 
N-Nitrosopyrrolidine 5 
0,0,0 Triethylphosphorothioat 5 
2-Picoline 5 
Parathion 5 
Pentachlorobenzene 5 
Pentachloroethane 5 
Pentachloronitrobenzene 5 

~en acetin 5 
rene 1 

orate 5 
5 167 Pronamide 5 
5 167 Pyrene 1 
5 167 Pyridine 2 
5 167 p-Phenylenediamine 5 
1 

~00'~"' 
5 

2 5 
2 nzene 2 
10 5 

e 5 
5 167 sym-Trinitrobenzene 5 
5 167 Tetraethyl 5 

dithioovrophosphate 
5 167 

Soil 

!'Q/kg 

167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
167 
33 

167 
167 
33 
67 
167 
167 
167 
67 
167 
167 
167 
167 

' 
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Table 10. Selected ion Monitoring Reporting Limits 

Compound Water Soil Compound Water 

11911 ~g/kg ~gil 

Penlachlorophenol 0.3 17 Fluoranthene 0.1 
Acenaphthene 0.1 3.3 Fluorene 0.1 
Acenaphthylene 0.1 3.3 Hexachlorobenzene 0.02 
Anthracene 0.1 3.3 Hexachlorobutadiene 0.1 
Benzo(a)anthracene 0.1 3.3 1ndeno(1,2,3-cd)pyrene 0.1 
Benzo(a)pyrene 0.1 3.3 2-Methylnaphthalene 0.1 

~ 
0.1 3.3 Naphthalene 0.1 

anthrene 0.1 
0.1 3.3 Pyrene 0.1 

Chrysene 0.1 3.3 bis(2-Chloroethyl)elher 0.2 
Dibenzo(a,h)anthracene 0.1 3.3 Bis (2-ethylhexyl) phthalate 0.2 
1 ,2-Diphenylhydrazine 0.2 8.6 Di-n-octyl phthalate 0.2 

Soil 

~tglkg 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
6.6 
6.6 
6.6 
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Title: EXTRACTION OF SEMIVOLATilE ORGANICS FROM SOliDS BY SONICATION 
(Base, Neutral, Acid Organics; Pesticides, Polychlorinated Biphenyls, Diesel Range Organics) 

METHOD REFERENCE: SW-846, Method 3550C (Rev 3. February 2007) 

Applicable Matrices: Soils, Sediments, Wipes and Sludges 

Revised Sections: 1.1.1, 
Added Sections 10.8.6, 10.8.7, 10.8.11, 10.8.9, 12.4 

1.0 Scope and Application. 

1.1 This method desclibes lhe extraction procedure of semi-volatile organic compounds (Base, 
Neutral, Acid Organics; Pesticides, Polychlorinated Biphenyls) In soil, sludge, wipes and other 
solid matrices for analysis by gas chromatograph/mass spectrometer (GCiMS), gas 
chromatography/ electron capture detector (GCIECD), gas chromatography/ flame ionization 
detector (GC/FID), or high performance liquid chromatography (HPLC). 

1.1.1 This method Is used primarily for Method 8270, Base Neutral and Acid extractables, 8100, 
and 8310, PAH's. Pesticides, PCB's and other soil extracts are ganerally prepared using 
Accelerated Solvent Extraction, EOP040A. The procedures for all methods are included in 
this SOP Herbicide extraction for soils is described in EGC8151. 

2.0 Summary 

2.1 A 30-gram aliquot of sample is mixed with anhydrous sodium sulfate. Wipe samples are 
extracted In their entirety, without weighing. The mixture is axtracted with methylene 
chloride/acetone 3 times using ultrasonic extraction. The extract is decanted and concentrated 
for analysis using instrumental techniques using SW-846 Methods 8061 B. 8082A, 8100, 82700, 
80158 and 8310. Where necessary, solvent exchange from methylene chloride to hexane is 
performed prior to analysis to accommodate instrument detectors. Alternatively, a 2-gram 
sample is extracted once with 1Om I of with methylene chloride/acetone. The extract is fillered 
and adjusted to the desired volume for analysis using instrumental techniques using SW-846 
Methods 8081B, 8082A, 8100, 82700 8015B and 8310. 

3.0 Reporting Limit and Method Detection limit 

3.1 See determinative method. 

4.0 Definitions 

BLANK- an analytical sample designed to assess specific sources of laboratory conlamination. See 
Individual types of Blanks: Method Blank, Instrument Blank, Storage Blank, and Sulfur Blank. 
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ClASS A GlASSWARE- Volumetric laboratory glass that has been manufactured, calibrated and 
certified to established ASTM volume standards. Class A glassware does not require volume 
calibration or verification. 

KUDERNA DANISH- A three-stage glass solvent concentration device consisting of a large volume 
receiving flask (250 or 500ml), a small volume concentrator tube and a three-ball air cooled 
condenser. Use this device to evaporate large volumes of solvent used for organic extractions to 
increase the concentration of the analyte in the solvent. 

MATRIX -the predominant material of which the sample to be analyzed is composed. For the 
purpose of this SOW, a sample matrix is either water or soil/sediment. Matrix is not synonymous 
with phase (liquid or solid). 

MATRIX SPIKE- aliquot of a matrix (water or soil) fortilled (spiked) with known quantities of specific 
compounds and subjected to the entire analytical procedure in order to indicate the appropriateness 
of the method for the matrix by measuring recovery. 

MATRIX SPIKE DUPLICATE- a second aliquot of the same matrix as the matrix spike (above) tihat 
is spiked in order to determine the precision of the method. 

METHOD BlANK - an analytical control consisting of all reagents, Internal standards, and surrogate 
standards that is carried throughout the entire analytical procedure. The method blank is used to 
define the level of laboratory, background, and reagent contamination. 

PERCENT DIFFERENCE (%D)· As used in this SOW and elsewhere to compare two values, the 
percent difference indicates both the direction and the magnitude of the comparison, i.e., the percent 
difference may be either negative, positive, or zero. (In contrast, see relative percent difference.) 

PERCENT MOISTURE· an approximation of the amount of water in a soil/sediment sample made 
by drying an aliquot of the sample at 105"C. The percent moisture determined in this manner also 
includes contributions from all compounds that may volatilize at or below 105 •c, including water. 
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

REAGENT WATER- water in which an Interferant is not observed at or above the minimum 
quantilation limit of the parameters of interest. 

SEPARATORY FUNNEL -A large volume (500, 1000 or 2000ml) closed funnel used for separating 
Immiscible liquids from each other. The device is used for shaking samples with solvent to extract 
organic constituents. One of the phases of the mixture is removed through the stopcock opening in 
the base to effect the separation. 

TURBOVAP CONCENTRATOR- An automated device for the concentration of organic solvent 
extracts concentration. The apparatus is capable of accepting whole volume extracts and 
automatically evaporating and concentrating solvent extracts to a pre-designated volume using a 
water bath heated to a specified temperature combined wRh a nitrogen blow-down system. 

ULTRASONIC -High frequency sound waves that increase molecular vibration of molecules 
absorbed to surfaces of solid materials. The process can readily mobilize adsorbed organics from 
solids into organic solvents. 
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WIPE- An inert fabric of known area used to swab the surface of a contaminated area for the 
purpose of removing the contamination from the surface for chemical analysis. 

5.0 Health and Safety 

5.1 The analyst must follow normal safety procedures as outlined in the Accutest Laboratory Safety 
Manual which includes the use of safety glasses and lab coats. In addition, all acids are 
corrosive and must be handled with care. Flush spills with plenty of water. If acids contact any 
part of the body, flush with water and contact the supervisor. 

5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 
determined; however, each chemical must be treated as a potential health hazard. Exposure 
to these reagents must be reduced to the lowest possible level. The laboratory maintains a 
current awareness file of OSHA regulations regarding the safe handling of the chemicals 
specified in this method. A reference file of data handling sheets is available to all personnel 
involved In these analyses. 

5.3 Primary standards of toxic compounds must be prepared In a hood. A NIOSH/Mass 
approved toxic gas respirator should be worn when the analyst handles high concentrations of 
toxic compounds. 

6.0 Interferences 

6.1 Solvents. reagents, glassware, and other sample processing hardware may yield artifacts 
and/or interferences to sample analysis. Blanks must be analyzed to demonstrate that these 
materials are free from interferences under the condilions of the analysis. 

6.2 Interferences co-extracted from the samples will vary considerably from source to source. If 
interferences prevent the analysis of an extracted sample, further cleanup of the sample 
extract may be employed if necessary. Refer to SW-846 Method 3600 for cleanup 
procedures. 

6.3 Phthalate esters contaminate many types of products commonly found in the laboratory. 
Avoid plastics in particular because they contain phthalates, used as plasticizers, which can 
leach from these materials. Practice sound, consistent materials control to avoid phthalate 
contamination, which may occur at any time. Soap residue (e.g. sodium dodecyl sulfate), 
which results In a basic pH on glassware surfaces, may cause degradation of certain 
analytes. Specifically, Aldrin, Heptachlor, and most organophosphorus pesticides will 
degrade in this situation. This occurs in glassware that is difficult to rinse (e.g., 500-ml K-D 
flask). Carefully hand-rinse these items to avoid this problem. 

7.0 Collection, Preservation and Holding Times 

7.1 Collect samples in 250-ml widemouth glass amber bottles. 

7.2 Collect wipe samples in 150-ml widemouth glass amber bottles. 

7.3 Cool samples to :<:6°C and store at ~6°C until extraction. 
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7.4 Thirly (30) grams of solid samples are required for an extraction. Additional sample volume may 
be necessary for any samples used for matrix duplicates and matrix spikes. 

7.5 Extract samples within 14 days of sampling and analyze the extract within 40 days of the 
extraction. 

7.6 Store the base, neutral, & acid sample extracts at-10°C in amber vials (protected from light) 
sealed with PTFE-Iined septa. Store pesticide & PCB extracts at 4"C In the same type vial. 

8.0 Apparatus and Materials 

8.1 Beakers - 250 ml or 250 ml Erlenmyer flasks. 

82 Sonicator/sonic disrupter, 300 watt output minimum, with soundproof casing, 

8.2.1 The sonicator must be tuned to manufacturer's specifications prior to each use. 
Document luning actiVIties In the tuning logbook. 

8.2.2 A %-hom for1he low concentration method procedure and a 1/8-inch tapered microtip 
attached to a Yi-inch hom for the medium/high concentration procedure. 

8.3 Drying column glass funnel containing pre-washed filler paper and sodium sulfate. 

8.4 Kudema-Oanish (K-D) Evaporator 

8.4.1 500 & 250 ml receiving flasks 
8.4.2 three ball Snyder column 
8.4.3 10ml graduated concentrator tubes 
8.4.4 Class A volumetric vessels: 1 ml, 5ml and 1Om I 

8.5 Turbo Yap concentrator Apparatus(Zymark or equivalent) 

8.6 TurboVap concentrator tubes- 200m! 

8.7 1ml volumetric pipettes or pre~librated 1ml syringe 

8.8 2ml crimp vials 

8.9 Glass Wool 

8.10 Porous Boiling Chips or Glass beads, solvent extracted 

8.11 Evaporating steam baths capable of temperatures from 55- 90'C . 

8.11.1 Record !he operating temperature daily with use. 

8.12 Nitrogen blow down apparatus with walerbath, capable of maintaining a temperature of 35'C+/-
3"C. 

8.12.1 Record the operating temperature daily with use. 
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8.13 Top Loading balance, capable of weighing to 0.01 g. 

8.14 Colton fabric cloth wipe 5cm2
, pre washed with hexane. 

8.15 Class A volumetric flasks: 1ml, Sml, 10m!. 

8.16 Disposable wood spatulas 

9.0 Reagents 

9.1 Hexane- reagent grade for pesticide residue analysis. 

9.2 Acetone- reagent grade for trace organic analysis. 

9.3 Methylene Chloride- reagent grade for trace organic analysis. 

9.4 Methylene Chloride/Acetone. 1:1 -reagent grade for trace organic analysis- mix equal parts of 
each solvent. 

9.5 Sodium sulfate- granular anhydrous, prepared by baking at 400°C for a minimum of 4 hours. 

9.6 Nitrogen Gas -High PuritY Grade. 

9.7 Whatman 41 filter paper (or equivalent) 

9.8 Surrogate and Matrix Spiking Solutions. See SOP for target compound specifications. 

Method Surrogate Vol Spike TargetCMPO Vol 
Cone. ml Selke Cone. Spikeml SOP 

sw 846-80818 400 nglml 1.0 250 ng/ml 1.0 EGC8081B 
SW 846-8081 B Tox 400 nglml 1.0 5!lglml 1.0 EGC8081B 

I SW 846-8081 B Chi 400 nglml 1.0 4M~ml 1.0 EGC8081B 
sw 846-8082A 400 ngtml 1.0 2 ug/ml 1.0 EGC8082A 
sw 846-8100 100 uQ/ml 1.0 10 uglml 1.0 EGC8100 
SW 846-8270D BN 100 ug/ml 0.5 100 uqlml 0.5 EMS8270D 
SW 846-8270D Ac 100ugtml 0.5 100 ug/ml 0.5 EMS8270D 
sw 846-80158 50 ~glml 1.0 1000 !l!liml 1.0 EGC8015B 

. sw 846-8310 10 ~Q/ml 1.0 10~ml 1.0 EGC8310 

9.8.1 Pesticide Surrogate: SW 846-8081 B. 

9.8.1.1 Prepare surrogate from a 200 ug/ml solution of decachlorobiphenyl/ 
Tetrachloro-m-Xylene obtained from commercial sources. 

9.8.1.2 Dilute the commercial stock 1 :500 in acetone. The final solution concentration 
is 400 nglml. 

9.8.2 Pesticide Target Compound: SW 846-80818. 

I 

' 
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9.8.2.1 Prepare target compound spike from a 10 ug!ml stock solution of the target 
organochlorine pesticides obtained from commercial sources. 

9.8.2.2 Dilute the commercial stock 1:40 in acetone. The fmal solution concentration 
is 250 ng!ml. 

9.8.2.3 Prepare a Toxaphene spike if required from a 100 iJg/ml slack solution 
obtained from commercial sources. Dilute the commercial stock 1 :20 in 
acetone. The final solution concentration is 5 j.!g/m I. 

9.8. 2.4 Prepare a Chlordane spike if required from a 100 j.!glml stock solution 
obtained from commercial sources. Dilute the commercial slack 1:25 in 
acetone. The final solution concentration is 4 flg/ml. 

9.8.3 PCB Surrogate: SW 846-8082A. See 9.8.1 

9.8.4 PCB Target Compound: SW 846-8082A. 

9.8.4.1 Prepare target compound spike from a 1000 ug/ml solution of Aroclor 1016 
and Aroclor 1260 obtained from commercial sources. 

9.8.4.2 Dilute the commercial stock 1:500 in acetone. The final solution concentration 
is 2.0 ug!ml. 

9.8.5 PAH Surrogate: SW-846-{1100. See 9.8.7. 

9.8.6 PAH Target Compound: SW--846-8100 

9.8.6.1 Prepare target compound spike from a 2000 ug/ml solution of PAH target 
oom pounds obtained from commercial sources. 

9.8.6.2 Dilute the commercial stock 1:200 In acetone. The final solution concentration 
Is 10.0 ug!m I. 

9.8.7 BN Surrogate: $W-846-{1270D 

9.8.7.1 Prepare surrogate from a 5000 uglml stock solution of base neutral suiTOgate 
compounds obtained from commercial sources. 

9.8. 7.2 Dilute the commercial stock 1:50 in acetone. The final solution concentration 
is 100 ug/ml. 

9.8.8 BN Target Compound: SW-848--8270D 

9.8.8.1 Prepare single target compound spike solutions from fiVe {5) base neutral 
stock solutions obtained from commercial sources. Dilute the stocks in 
acetone combining the final solution into a 50 ml volumetric ftask as follows: 
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Solution Name Stock Cone. Volume Used Dilution 
I!Bfml ml/50ml Factor 

1 

Semi-Volatile Mix 
Base Neutral Mix 
Benzidines 

1000 
1000 
2000 

5.0 10 
5.0 10 
2.5 20 

Final Cone. 
IJg[_ml 

100 
100 
100 

2000 2.5 20 100 
5000 1.0 I 50 

i Methylnaphthalenes-+-~=--+---7S<---r-~:--+--"""-­
: Cumene 

9.8.9 Ac Surrogate: SW-846-<!270D 

9.8.9.1 Prepare surrogate from a 10,000 ug!ml solution of acid surrogates obtained 
from commercial sources. 

9.8.9.2 Dilute the commercial stock 1:1 00 in acetone. The final solution concentration 
is 100 ug/ml. 

9.8.10 Ac Target Compound: SW-846-82700 

9.8.10.1 Prepare target compound spikes from a 1000 ug!ml solution of acid target 
compounds obtained from commercial sources. 

9.8.10.2 mute the commercial stock 1:10 in acetone. The final solution concentration 
is 1 00 ug!ml. 

9.8.11 ORO Surrogate SW-846-<l015B 

9.8.11.1 Prepare Surrogate from a 1000 flg/ml solu!lon of stock surrogate obtained 
from commercial sources. 

9.8.11.2 Dilute the commercial stock 1:20 in acetone. The final solution concentration 
is 50 flg/ml 

9.8.12 DRO Target Compound SW-<l46-8015B 

9.8.12.1 Prepare target compound spike from a 50000 fl9/ml solution of ORO spiking 
solution obtained from commercial sources. 

9.8.12.2 Dilute the commercial stock 1:50 In acetone. The final solution Concentration 
is 1000 fl9/ml 

9.8.13 PAH Surrogate SW-846-8310 

9.8.13.1 Prepare PAH surrogate from a 1000 ug!ml solution of stock surrogates 
obtained from commercial sources. Each surrogate is in a separate solution 
(p-Terphenyl & o-Terphenyl). 

9.8.13.2 Dilute each commercial stock 1:100 in acetone. The final solution 
concentration is 10 I'Q/ml 
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9.8.14.1 Prepare target compound spike from a 500 j.lg{ml stock PAH mix and 1000 
j.lg{ml stock solutions of 1 & 2 methylnaphthalene obtained from commercial 
sources. 

9.8.14.2 Dilute the PAH mix 1:60 in acetone, and the 1 & 2 methylnaphthalene 1:100 in 
acetone. The final solution concentration is 10 j.lg{ml. 

9.9 Unopened stock solutions must be stored according to the manufacturers documented holding 
time and storage temperature recommendations. 

9.10 After opened, stock standards must be replaced after 6 months or sooner if manufacturer's 
expirafion date comes first or comparison with quality control check samples Indicated 
degradation. 

9.11 Copper Powder Mesh: Aldrich powder, 150 mesh or equivalent 

9.11.1 Add copper to a 60ml volumetric flask. 
9.11.2 Add 5% Nitric Acid , slurry for 15-20 seconds 
9.11.3 Rinse 3-4 times with deionized water. 
9.11.4 Rinse with Acetone 
9.11 .5 Dry with Nitrogen 
9.11.6 The copper should be pink and shiny. 
9.11. 7 Store in an amber vlal covered with hexane. 

10.0 Procedure 

10.1 Obtain custody for the samples selected for analysis and group them into a sample batch. A 
batch consists of 20 samples, a method blank and a spiked blank extracted on the same day. A 
matrix spike (sample) and a matrix spike duplicate (sample) are prepared for every 20 sample 
extracted. Generate the method blank and spiked blank in the laboratory using 30 grams of 
sodium sulfate for each sample. 

10.2 Sediment/soil samples- Decant and discard any water layer on the sediment. Mix samples 
thoroughly, especially compos~ed samples. Discard any foreign objects such as sticks, 
leaves, and rocks. See SOP EQA042 for additional sample homogenization detail. 

10.3 Dry waste samples amenable to grinding- Grind or otherwise subdivide the waste so that it 
either passes through a 1-mm sieve or can be extruded through a 1-mm hole. Introduce 
sufficient sample into the grinding apparatus to yield at least 10 g after grinding. 

10.4 Gummy, fibrous or oily materials not amenable to grinding should be cut, shredded, or 
otherwise reduced in size to allow mixing and maximum exposure of the sample surfaces for 
the extraction. The addHion of anhydrous sodium sulfate to the sample (1 :1) may make the 
mixture amenable to grinding. 

10.5 Wipes- Transfer the entire wipe and any remaining solvent into the extraction vessel. Weighing 
is unnecessary. 
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1 0.6 Percent Dry Weight Determination - Dry weight de term !nation is performed by another 
department and incorporated into the final result calculation after sample extraction has been 
performed. 

10.7 Low level concentration of organics(<" 20 mg/kg) expected: 

10.7.1 Weigh out approximately 30 g of wet weight soil Into a larred 250 ml beaker and record 
the weight to the nearest 0.1 g. Samples that do not have a free flowing texture 
(sandy) are mixed with approximately 60-g anhydrous sodium sulfate to form a free 
flowing mixture. A sample should be weighed in triplicate for the batch matrix spike 
and matrix spike duplicate. 

10.7.2 Weigh out30grams of anhydrous sodium sulfate into each of two, clean 150m! 
beakers to be used as the melhod blank and spiked blank. An empty beaker is used 
as a method blank and spiked blank and should be treated as a sample slarting with 
10.9. 

1 0.7.3 Wipe samples are transferred to the extraction beaker. Weighing and drying is not 
necessary. 

10.7.4 Perform the following steps rapidly to avoid loss of the more volatile compounds. 

1 0.7.5 Add the appropriate surrogate standard solution as per table 9.8 to all samples, 
spiked samples, QC samples, and blanks. 

10.7.6 For the quality control samples In each batch selected for spiking (Spiked blanks, 
matrix spikes), add the appropriate matrix spiking solution as per Table 9.8. 

10.8 High level concentration of organics(> 20 mg/kg) expected: 

1 0.8.1 Weigh out approximately 2 g of wet weight soli Into a tarred 150-ml beaker and record 
the weight to the nearest 0.1-g. Samples that do not have a free flowing texture 
(sandy) are mixed with approximately 4-g anhydrous sodium sulfate to form a free 
flowing mixture. Select a sample to be weighed in triplicate for the batch matrix spike 
and matrix spike duplicate. 

10.8.2 Weigh out 2 grams of anhydrous sodium sulfate Into each of two, clean 150m I beakers 
to be used as the method blank and spiked blank. An empty beaker is used as a 
method blank and spiked blank and should be treated as a sample starting w~h 10.9. 

1 0.8.3 Wipe samples are transferred to the extraction beaker. Weighing and drying is not 
necessary. 

10.8.4 Add the appropriate surrogate standard solution as per table 9.8to all samples, 
spiked sam pies, QC samples, and blanks. 

10.8.5 For the sample in each batch selected for spiking, add the appropriate matrix spiking 
solution as per table 9.8. 
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10.8.6 Immediately add suffiCient volume of methylene chloride/acetone to bring the volume to 
10.0 ml considering the volume added of surrogates and spiking solution. 

10.8.7 Sonicate with the 1f8 inch microtip ultrasonic probe for 2 min at an output of 5 and 50% 
duty cycle. 

10.8.8 Filter the sample through 2-3 em of glass wool in a pasteur pipette. If the sample does 
not require further concentration collect the entire sample and seal the container, or 
proceed to perform clean up procedures as appropriate. 

10.8.9 If the sample requires further concentration, collect a known amount of extract, i.e. 5 ml 
and concentrate to a flnal volume of 0.5 ml using the nitrogen blowdown technique in 
section 10.15. 

10.9 Add 100 ml of methylene chloride/acetone to each beaker under the hood. 

10.10The sonicator must be tuned per manufacture(s instructions prior to each days use. 

10.11 The extractor hams for the low concentration and high concentration protocols are not 
interchangeable. 

10.11.1 For low level place the tip of a '%-inch disnuptor horn about %-inch below the solvent 
surface but above the sample. Sonicate each sample for three minutes at 50% duty 
cycle and an output of 10. Check with your supervisor on how to make adjustments. 

10.11.2 For mediumfhigh level place the lip of a 1/8-lnch tapered microtlp.about %-inch below 
the solvent surface but above the sample. Sonicate each sample for lwo minutes at 
50% duty cycle and an output of 5. Check with your supervisor on how to make 
adjustments, 

10.12 Prepare a drying funnel by adding approximately 30-g of baked sodium sulfate Into a funnel. 
Place a prepared Kudema Danish apparatus under the column to collect the sample extract. 
Take the sample extract contained In the 250-ml beaker and pour II into the top of the drying 
funnel through a funnel containing filter paper and sodium sulfate. Make sure all apparatus is 
labeled accordingly. 

10.12.1 The K-D apparal1.ls can be set up with a concentrator tube or a Class A volumetric 
vessel. 

10.13Add a second 1 00-ml volume of methylene chloride/acetone to beakers and sonicate a second 
lime. Decant the extract into the same drying column and oomblne the extracts in the K·D flask. 
Perform a third extraction in the same manner. 

10.14After the final extract has passed through the sodium sulfate oolumn, rinse down the funnel and 
Inside of the oolumn with an excess of 30-ml of solvent. Add a glass boiling bead to the K-D 
flask and attach a three-ball Snyder column, prime the Snyder oolumn by adding 1 ml of 
methylene chloride to the top. 

1 0.15SW8270D & SW81 00: Pos~ion the K-D concentrator setup on the hot water bath with only the 
10-ml concentrator rube submersed In the water. Evaporate the extract to about 1·ml not 
allowing it to go to dryness. Remove the K-D apparatus from the bath and allow the solvents 

R2-0001149



Accutest Laboratories 
Standard Operating Procedure 

FN: EOP-003-02 
Pub. Date: 02119/2009 
Rev. Date: 10126110 
Page11 of14 

condensed in the Snyder column to drip back down into the concentrator tube. Allow the solvent 
to cool for approximately 10 minutes, then remove the Snyder column and K-0 flask while 
rinsing the connector joinls with 1 ml of methylene chloride. Since the volume Is now greater 
than 1 ml, concenlrate by directing a gentle stream of nitrogen gas over the extract surface to 
under 1-ml. 

10.16ALIERNATE CONCENTRATION PROCEDURE. SW8270D &SW8100: TurboVap Solvent 
Concentration. Place the sodium sulfate column onto the top of a TurboVap concentrator tube. 
Take the sample extract contained in the 150-ml beaker and pour it inlo the top of the drying 
funnel through a funnel containing filler paper and sodium sulfate following steps 10.12- 1 0.15. 
Position the concentrator tube on TurboVap workstation. Immersing the tube nipple into the 
waterbath. Set the bath temperature for the solvent system in the concentrator tube. 
Methylene chloride: 40-45'C, methylene chloride/acetone: 55-60'C. Select volume setpoint 
for 1ml and initiate the volume reduction procedure. Proceed to step 10.19. 

Note: This procedure is not normally used for soils, but may be employed in case of equipment 
malfunctions, or overload. 

10.17 Solvent Exchange Kudema Danish ( SW6081 B, SW8082A & SW 831 O) 

10.17.1 If a solvent exchange is required (methods 6081 B, 8082A require exchange to 
hexane, method 8310 requires acetonitrile), momentarily remove the Snyder column, 
add 50 ml of the exchange solvent, a new boiling chip, and reattach the Snyder 
column. Alternatively, pour the exchange solvent into the top of the Snyder column 
while the concentrator remains on the water bath. Concentrate the extract, as 
described In Sec. 1 0.15, raising the temperature of the water (85 ± 5°C for hexane) 
bath to maintain proper distillation. 

10.17.2 Remove the Snyder column and rinse the flask and Its lower joints into the 
concentrator tuba with 1 • 2 ml of hexane. If sulfur crystals are a problem, proceed to 
EOP011 for cleanup. The extract may be further concentrated by using the technique 
ouflined In Sec. 10.18 or adjusted to 10.0 ml with the solvent last used. Proceed to 
step 10.24. 

10.18 Solvent Exchange- TurboVap Concentrator (SW8081B,SW8082A & SW831 0). If a solvent 
exchange is required (methods 8081, 8082 require exchange to hexane, Method 8310 
requires acetonitrile), pour 50 ml of the exchange solvent Into the concentrator tube after the 
initial concentration to 1 mi. Concentrate the extract, as described in Sec. 11.16, raising the 
temperature of the water bath to 60 ± 5°C for hexane. Take TurboVap concentrator tube out 
after it reaches 1 ml and add 9 ml of Hexane to adjust to the final volume of 10 mi. Proceed 
to step 10.23 for SW8082A or step 10.24 for SW8081B. 

10.19 Employ steps 10.20 through 10.22 for SW8100 and SW8270D. 

10.20 Remove the K-D apparatus from the bath and allow the solvent condensed in the Snyder 
column to drip back down into the concentrator tube. Allow the solvent to cool for 
approximately 10 minutes, then remove the Snyder column and K·D flask while rinsing each 
connector joint with 1 ml of methylene chloride or hexane 
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10.21 Since the volume is now greater than 1 ml, concentrate using an N-Evap nitrogen 
concentrator. Immerse the concentrator lube into the water beth of the N-Evap, which is 
maintained at 35°C. Direct a gentle stream of nitrogen gas over the extract surface and 
evaporate the solvent until the desired volume is reached. Occasionally rinse the side- walls 
of the concentrator tubes with methylene chloride during the final evaporation step. 

10.22 Final Volume Adjustments. 

10.22.1 If a K-D apparatus with a Class A collection vessel was used to concentrate the 
sample, adjust the volume to 1-ml dlrectiy In the vessel with the solvent last used. 
Transfer the extract to a 2-ml crimp vial using a Pastuer pipette. Label the vial with 
sample number and batch number. Protect the extracts from light and store them in 
the extract freezer at -to•c. 

10.22.2 If a K-D apparatus with a concentrator tube (not Class A ) was used to concentrate the 
sample, transfer the extract to a 1ml Class A volumetric vessel or flask with a Pastuer 
pipette. Adjust the volume to 1 ml wtth the solvent last used. Label a 2-ml crimp vial 
with the sample number and batch number. Transfer the extract lo the 2- ml crtmp vial 
with a new Pastuer pipette. Label the vial with sample number and balch number. 
Protect the extracts from light and store them in the extract freezer at-1 o•c. 

10.22.3 If the TurboVap apparatus was used, transfer the extract to a 1 ml Class A volumetric 
vessel or flask wtth a Pastuer pipette. Adjust the volume to 1m I with the solvent last 
used. Label a 2-ml crimp vial with the sample number and batch number. Transfer the 
extract to the 2- ml crimp vial with a new Pastuer pipette. Label the vial wtth sample 
number and batch number. Protect the extracts from light and store them in the 
extract freezer at -1 o•c. 

10.23 Sulfuric Acid Cleanup (Required for PCB analysis using SW8082A) 

10.23.1 Transfer 2-ml ofthe extract to a Teflon screw cap 4-ml vial, which contains 2-ml of pure 
sulfurtc acid. Shake vigorously for 1 minute using a touch mixer. The Method Blank 
and Spike Blank must also undergo this cleanup 

10.23.2 Proceed to 10.24. 

1 0.24Copper Clean-Up 

10.24.1 Transfer the extract to a 2-ml Teflon lined crimp vial that contains activated copper. 
Shake vigorously for 2 minutes and allow settling for 5 minutes. The copper cleanup is 
performed to remove su~ur contamination and can be repeated to further cleanup the 
extract. A black precipitate Indicates that su~ur is present in lhe sample. The Method 
Blank and Spike Blank must also undergo this cleanup. 

10.25 Store the vials by batch in the refrigerator located in the extraction laboratory. Protect the 
extracts from light and refrigerate them at 4'C. 

11.0 Calculations 

11.1 Not applicable. 
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12.1 A method blank and blank spike is required on each day of extraction or every 20 samples, 
whichever Is more frequent. 

12.2 A matrix spike/ matrix spike duplicate is required per 20 samples. 

12.3 A separate BSP and MS!MSO set are needed if the sample requires PCBs, Toxaphene 
and/or chlordane. Therefore, if a sample is to be ex1racted for pesticides and PCBs, 2 sets of 
MS/MSDs and BSP are needed. 

12.4 Refer to Project Specific Bench Notes(GC8061, GC8082, MS8270) for additional program or 
client specific QC requirements. 

13.0 Documentation 

13.1 All the Information required by the extraction logbooks must be completed. 

13.2 All standards preparation must be documented In the standards preparation logbook. 

13.3 Equipment maintenance logs must be maintained. 

13.4 A reoord of the daily sonicator tune is recorded In the sonicator tuning log. 

14.0 Data Review And Reporting 

14.1 The sample prep sUpeflllsor reviews all extraction log information for completeness and 
accuracy prior to the release of sample ex1racts for analysis, 

14.2 The supeNisor updates the sample status in the LIMS upon completion of the extraction. 

15.0 Pollution Prevention & Waste Management 

15.1 Users of this method must perform all procedural steps in a manner that controls the creation 
and/or escape of wastes or hazardous materials to the environment. The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP. All 
safety practices designed to limit the escape of vapors, liquids or solids to the environment 
must be followed. All method users must be familiar with the waste management practices 
described in section 15.2. 

15.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described in the waste management SOP, EHS004. This 
document describes the proper disposal of all waste materials generated during the testing of 
samples as follows: 

15.2.1 Non ha~ardous aqueous wastes 
15.2.2 Hazardous aqueous wastes 
15.2.3 Chlorinated organic solvents 
15.2.4 Non-chlorinated organic solvents 
15.2.5 Hazardous solid wastes 
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1.1 Method 3545A is used for extracting water insoluble or slightly water soluble semivolatile organic 
compounds from soils, clays, sediments, sludges, waste solids, and biota. II is applicable to the 
extraction of base, neutral, and acid semivolatile organic compounds, PAH's organophosphorus 
pesticides, organochlorine .eesticides, chlorinated herbicides, and PCBS. The method uses 
elevated temperature (100 C) and pressure (1500 psi) to achieve analyte recoveries equivalent lo 
those from Soxhlet extraction, using less solvent and taking significantly less time than the Soxhlet 
procedure. Melhod 3545A Is applicable to solid samples only, and is most effective on dry materials 
with small particle sizes. 

1.2 This method is primarily used with methods 8015B, 8081, 8082. Methods 8270, 8100, 8310 and 
8151 use sonication (EOP003). 

2.0 SUMMARY 

2.1 Samples are prepared for exlraction either by mixing the sample with pelletized diatomaceous 
earth. The sample is then ground to a 100-200 mesh powder (150 urn to 75 urn) and loaded Into 
the extraction cell. The extraction cell containing the sample is heated to the extraction 
temperature, pressurized with lhe appropriate solvent system, and extracted for a fixed time period. 
The solvent systems employed are based on the appropriate solvents used for the analytes of 
interest and the matrix being extracled. 

2.2 The solvent is collected from the heated extraction vessel and allowed to cool. The extract is 
concentrated, if necessary, and prepared for analysis based on the requirements of the 
determinative analytical finish being employed. 

3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 

3.1 See determinative method. 

4.0 DEFINITIONS 

BLANK- an analytical sample designed to assess specific sources of laboratory contamination. See individual 
types of Blanks: Method Blank; lnslrument Blank, Storage Blank, and Sulfur Blank. 

CLASS A GLASSWARE- Volumelric laboratory glassware that has been manufactured, calibrated and 
certified to established ASTM volume standards. Class A Glassware does not require volume calibration or 
verification. 
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CONTINUOUS LIQUID-LIQUID EXTRACTION -used herein synonymously with the terms continuous 
extraction, continuous liquid extraction, and liquid extraction. This extraction technique involves boiling the 
extraction solvent in a flask and condensing the solvent above the aqueous sample. The condensed solvent 
drips through the sample, extracting the compounds of interest from the aqueous phase. 

INTERNAL STANDARDS -compounds added to every standard, blank, matrix spike, matrix spike duplicate, 
sample (for volatiles), and sample extract (for semivolatiles) at a known concentration, prior to analysis. 
Internal standards are used as the basis for quant!tation of the target compounds. 

MATRIX- the predominant material of which the sample to be analyzed Is composed. For the purpose of this 
SOW, a sample matrix is either water or soiVsediment. Matrix is !lQ! synonymous with phase (liquid or solid). 

MATRIX SPIKE aliquot of a matrix (water or soil) fortified (spiked) with known quantities of speciflc 
compounds and subjected to the entire analytical procedure in order to indicate the appropriateness of the 
method for the matrix by measuring recovery. 

MATRIX SPIKE DUPLICATE- a second aliquot of the same matrix as the matrix spike (above) that is spiked 
In order to determine the precision of the method. 

METHOD BLANK - an analytical control consisting of all reagents. internal standards and surrogate standards 
(or SMCs for VOA), that is carried throughout the entire analytical procedure. The method blank Is used to 
define the level of laboratory, background and reagent contamination. 

PERCENT DIFFERENCE (%D)· As used In this SOW and elsewhere to compare two values, the percent 
difference indicates both the direction and the magnitude of the comparison, I.e., the percent difference may 
be either negative, positive, or zero. (In contrast, see relative percent difference.) 

PERCENT MOISTURE - an aperoxlmation of the amount of water in a soil/sediment sample made by drying 
an aliquot of the sample at105 C. The percent moisture determined in this manner also includes 
contributions from all compounds the! may volatilize at or below 1 05 •c. including water. Percent moisture 
may be detenmined from decanted samples and from samples that are not decanted. 

REAGENT WATER- water in which an Interferant is not observed at or above the minimum quantltation limit 
of the parameters of Interest. 

RECONSTRUCTED ION CHROMATOGRAM (RIC)- a mass spectral graphical representation of the 
separation achieved by a gas chromatograph; a plot of total ion current versus retention time. 

5.0 HEALTH & SAFETY 

5.1 The analyst must follow normal safety procedures as outlined in the Accutest Laboratory Safety Manual 
which includes the use of safety glasses and lab coats. In addition, all aCids are corrosive and should be 
handled with care. Flush spills with plenty of water. H acids contact any part of the body, flush with water 
and contact the supervisor 

5.2 The toxicity or carcinogenicity of each reagent used In this method has not been precisely determined; 
however, each chemical should be treated as a potential health hazard. Exposure to these reagents 
should be reduced to the lowest possible level. The laboratory is responsible for maintaining a current 
awareness file of OSHA regulations regarding the safe handling of the chemicals specified in this 
method. A reference file of data handling sheets should be made available to all personnel Involved in 
these analyses. 
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5.3 The following analytes covered by this method have been tentatively classified as known or suspected, 
human or mammalian carcinogens: benzene, carbon tetrachloride, chloroform, and vinyl chloride. 

Primary standards of these toxic compounds should be prepared in a hood. A NIOSHJMass approved 
toxic gas respirator should be worn when the analyst handles high concentrations of these toxic 

compounds. 

6.0 INTERFERENCES 

6.1 Solvents, reagents, glassware, stainless steel extraction cell and other sample processing hardware 
may yield artifacts and/or Interferences to sample analysis. All these matertais must be demonstrated to 
be free from interferences under the conditions of the analysis by analyzing method blanks. Specific 
selection of reagents and purification of solvents by distillation in all-glass systems may be necessary. 
Refer to each method for specific guidance on quality control procedures and to Chapter Four for 
guidance on the cleaning of glassware. 

6.2 Interferences coextracted from the samples will vary considerably from source to source. If analysis of 
an extracted sample Is prevented due to interferences, further cleanup of the sample extract may be 
necessary. Refer to Method SW 846 3600 for guidance on cleanup procedures. 

6.3 Phthalate esters contaminate many types of products commonly found in the laboratory. Plastics, in 
particular, must be avoided because phthalates are commonly used as plasticlzens and are easily 
extracted from plastic materials. Serious phthalate contamination may result at any time if consistent 
quality control is not practiced. Soap residue (e.g. sodium dodecyl sulfate), which results in a basic pH 
on glassware surfaces, may cause degradation of certain analytes. 

7.0 REAGENTS 

7.1 Organic free reagent water prepared to the specifications of SW846 Chapter One. 

7.2 Drying Agents 

7.2.1 Pelletized diatomaceous earth. 

7.2.2 Optional: Sodium sulfate (granular anhydrous) 

7.2.3 Drying agents must be pre-cleaned or by Soxhlet extraction using the solvent system 
employed for samples followed by heating at 400°C for 4 hours in a shallow tray. 

7.3 Sand, 10% HCI and deionized water washed, fired and or muffled at 600°C prior louse. 

7.4 Solvents. 

7.4.1 Organochlorine pesticides Analysis: Pesticide Grade, acetone/hexane (1 :1, v/v) or 
acetone/methylene chloride (1: l,v/v) 

7.4.2 Semivolalile organics Analysis: Pesticide Grade, acetone/hexane (1 :1, v/v) or 
acetone/methylene chloride (1: l,v/v) 

7.4.3 PCBs Analys1s: Pesticide Grade, acetone/hexane (1 :1, vlv) or acetone/methylene chloride (1: 
l,v/v) 

7.4.4 Organophosphorus pesticides Analysis: Pesticide Grade methylene chloride, or 
acetone/methylene chloride (1: 1, v/v) 
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7.4.5 Chlorinated herbicides Analysis: Pesticide Grade acetone/methylene chloride/phosphoric acid 
solution (250:125:15, v/vlv), or acetone/methylene chloride/lrifluoroacetic acid solutlon 
(250:125:1, vlvtv),. (Wtrifluoroacetic acid solution is used, prepare by mixing 1% trifluoroacetic 
acid in acetonitrile.) Make fresh solutions before each batch of extractions. Phosphoric acid 
solution Prepare a 1:1 (v/v) solution of 85% phosphoric acid in organic-free reagent water. 

7.4.6 CAUTION: For best results with very wet samples (e.g., ~30% moisture), reduce or eliminate 
the quantity of hydrophilic solvent used. 

7.5 Nitrogen, high-purity. 

7.6 Surrogate Standard Solutions 

7.6.1 Pesticide I PCB Surrogates: 400ppm solution in Acetone (Tetrachloro-meta-xylene, 
Decachlorobiphenyl). 

7.6.2 BN Surrogates: 100ppm solution in acetone(2-Fiuorobiphenyl, Nitrobenzene-d5, 

Terphenyl-d14). 

7.6.3 Acid Surrogates: 1 OOppm solulion in acetone (Phenol-d5, 2-Fiuorophenol, 2,4,6 
Tribromophenol). 

7.6.4 DRO Surrogates: 50 ppm solution in acetone (o-Terphenyl, Tetracosane-d50, 5a 
Androstane) 

7.6.5 PAH Surrogates Method 6100: 100ppm solution In acetone(2-Fiuorobiphenyl, 
Nitrobenzene-d5, Terphenyl-d14). 

7.6.6 PAH Surrogates Method 6310:10 ppm solution in acetone (p-Terphenyl and o­
Terphenyl) 

7. 7 Target Compound Spiking Solutions. 

7.7.1 Pesticide Target Compounds: 250ppb solution (Priority pollutants & Target 
compound list). Toxaphene 5 ppm and Chlordane 4 ppm if required 

7.7.2 PCBs target Compounds: 2ppm solution in acetone (Aroclors 1016, 1260) 

7. 7.3 BN Target Compounds: Full list- 100 ppm in acetone (Priority pollutants & Target 
compound list). 

7.7.4 Acid Target Compounds:, Full list -100 ppm in acetone (Priority pollutants & Target 
compound list). 

7.7.5 DRO Target Compounds 1000 ppm in acetone (DRO Spiking Solutions) 

7.7.6 PAH Target Compounds Method 8100; 10 ppm in acetone ( PAH Target 
Compounds) 

7.7.7 PAH Target Compounds Method 6310: 10 ppm in acetone (PAH Target Compounds 
+ 1&2 Methylnaphthalene) 

R2-0001157



8.0 APPARATUS 

Accutest Laboratories 
Standard Operating Procedure 

FN: EOP040A-02 
Pub. Date: 0511112009 
Rev. Date: 10/2612010 
Page5of10 

8.1 Dionex pressurized fluid extraction device (Accelerated Solvent Extractor) with 11 ml, 22ml, and 33ml 
stainless steel extraction cells to accommodate 1 0-g, 20-g and 30-g samples respectively. 

8. 1.1 Extraction cells must be cleaned following each use. Dis-assemble the cell and discard the 
extracted sample in an envlronmenlally conscious manner. Rinse the cell caps with deionized 
water. Also rinse the cell body with deionized water while removing any residual solids with a 
tube brush. Rinse the entire apparatus, first with acetone, then with methylene chloride. 
Thoroughly dry the device prior to loading the sample. 

8.2 Mortar and pestle, capable of reducing dried sample particle size to <1 mm. 

8.3 Analytical balance- capable to weighing to 0.01 g. 

6.4 40-ml and 60-mL, pre-cleaned, extract collection vials (!Chern) with open top, screw-cap and PTFE­
Ilned silicone septum. 

8.5 Whatman glass fiber filter disk -1.91 em, (PN-18219356). 

8.6 Dionex PEEK seal cell cap disks (PN-49454,49455). 

8.7 Sieves,# 10 mesh and #1 mesh. 

8.8 Class A volumetric flasks 1 ml and 10 ml 

9.0 PROCEDURE 

9.1 Sample preparation 

9.1 .1 SedimenVsoil samples- Decant and discard any water layer on a sediment sample. 
Mix the sample thoroughly, especially com posited samples. Discard any foreign 
objects such as sticks, leaves, and rocks. Mix the sam pie with pre-extracted 
diatomaceous earth (DE) according to the following proportions; 

Sample Weight 
10 gram- Dry 
10 gram- Wet 
15 gram- Dry 
15 gram- Wet 

Weight DE 
2 grams 
3 grams 
3 grams 
4 grams 

9.1.2 Mix until a free-flowing powder is obtained. Do not use the sodium sulfate option 
with polar solvents. Sodium sulfate will dissolve in pressurized, heated, polar 
solvents and re-crystallize in the transfer lines of the apparatus. 

9.1 .3 Spike the sample with the appropriate surrogate solutions, and, if necessary, target 
compound solutions. 

9.1.3.1 Pesticide I PCB Surrogates: 1ml of the 400ppb solution. 

9.1 .3.2 Pesticide Target Compounds: 1 ml of the 250ppb solution. 1 ml of 5 ppm 
Toxaphene or 1 ml of 4 ppm Chlordane if required 

9.1.3.3 PCBs: 1m I of the 2ppm Aroclor solution 
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9.1.3.4 BN Surrogates: 0.5mlofthe 100ppm surrogate solution. 

9.1.3.5 Acid Surrogates: 0.5ml of the 100ppm surrogate solution. 

9.1.3.6 BN Target Compounds: 0.5ml of the 100ppm solution. 

9.1.3.7 Acid Target Compounds: 0.5ml of the 1 OOppm solution. 

9.1.3.8 DRO Surrogates: 1.0 ml of the 50ug/ml surrogate solution. 

9.1.3.9 DRO Target Compcunds 1.0 ml of the 1000 ppm solution. 

9.1.3.10 PAH Method 8100 Surrogates: 1.0 ml ofthe 100 ppm solution. 

9.1.3.11 PAH Method 8100 Target Compcunds: 1.0 ml of the 10 ppm solution. 

9.1.3.12 PAH Method 8310 Surrogates: 1.0 ml of the 10 uglml solution. 

9.1.3.13 PAH Method 8310 Target Compounds: 1.0 ml of the 10 ppm solution. 

9.1.4 Grind or otherwise reduce the particle size of the waste so that it either passes 
through a 1-mm sieve or can be extruded through a 1-mm hole using a mortar and 
pesUe. The grinding apparatus must be decontaminated between each sample with 
soap and water, followed by acetone and hexane rinses. 

9.2 NOTE: The note in Sec. 9. 1.1 also applies to the grinding process. 

9.3 Grind a sufficient weight of the dried sample from Sec. 9.1 to yield the sample weight needed for the 
determinative melhcd (usually 10 -15 g). Grind the sample until it passes through a 10 mesh sieve. 

9.4 Transfer the ground sample to an extraction cell of the appropriate size for the aliquot. Use 
an 11-ml cell for 10g aliquots, a 22-ml cell for 20g aliquots, and a 33-ml cell for 30g 
aliquots. The weight of a specific sample that a cell will contain depends on the bulk density 
of the sample and the amount of drying agent that must be added to the sample in order to 
make it suitable for extraction. Analysts should ensure that the sample aliquot extracted is 
large enough to provide the necessary sensitivlty and choose the extraction cell size 
accordingly. 

9.5 Place a Whatman GF/8, 1.91 em glass fiber filler in the cell outlets. Fill any extraction cell 
volume voids with clean sand. 

9.6 Place the extraction cell into the Instrument or auto-sampler carrousel. 

9,7 Place a pre-cleaned 60mi1Chem collection vial into the collection vial carousel for each 
sample extracted. The collection vessel carousel number corresponds to the carousel 
number of the extraction cell. The total volume of the collected extract will depend on the 
extraction procedure employed and may range from 0.5 to 1.4 times the volume of the 
extraction cell. Ensure that the collection vessel is sufficiently large to hold the extract 

9.8 Extraction Parameters. Select the appropriate extraction parameters from Table 1, 
dependent upcn the parameters of interest and enter them into the mathod screen of the 
instrument micro-computer. Save the operating parameters under an assigned method 
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number and employ these operating parameters when sample matrices of this type are 
extracted for the target parameters of interest. 

Table 1. 
Accelerated Solids Extraction 

Operating Parameters for Selected Analysis 

BNAs PAH's 

Solvent: Methylene Chloride : Acetone Solvent: Methylene Chloride : Acetone 

Temperature: 100°C. Temperature: 100°C. 

Pressure: 1500 PSI Pressure: 1500 PSI 

Static Time: 5Min Static Time: 5 Min 

Flush Volume: 60% Flush Volume: 60% 

Purge Time: 60 seconds Purge Time: 60 seconds 

Static Cycles: 1 Static Cycles: 1 

Oven Heatup 5Min Oven Heatup: 5Min 

Chlorinated Pesticides PCB's 

Solvent: Methylene Chloride : Acetone Solvent: Methylene Chloride : Acetone 

Temperature: 100°C. Temperature: 100°C. 

Pressure: 1500 PSI Pressure: 1500 PSI 

Static Time: 5Min Static Time: 5Min 

Flush Volume: 60% Flush Volume: 60% 

Purge Time: 60 seconds Purge Time: 60 seconds 

Static Cycles: 1 Static Cycles: 1 

Oven Heatup 5 Min Oven Heatup 5Min 

ORO Chlorinated Herbicides 

Solvent: Methylene Chloride : Acetone Solvent: Methylene Chloride : Acetone 

Temperature: 100°C. Temperature: 100°C. 

Pressure: 1500 PSI Pressure: 1500 PSI 

Static Time: 5Min Static Time: 5Min 

Flush Volume: 60% Flush Volume: 60% 

Purge Time: 60 seconds Purge Time: 60 seconds 

Static Cycles: 1 Static Cycles: 1 

Oven Heatup 5 Min Oven Heatup 5 Min 

Table 1 (cont'd) 
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PCBs in Fish tissue 

Solvent: 
Temperature: 

Pressure: 

Static Time: 
Flush Volume: 

Purge Time: 

Static Cycles: 
OVen Heatup 

9.9 

9.10 

9.11 

9.12 

9.13 

Methylene Chloride : Acetone 
100°C. 

1500 PSI 
5Min 

60% 
60 seconds 

1 
5Min 

Initiate the extraction cycle by first loading the method and extraction schedule from 
the load method screen and pushing the enter key. When this step has been 
completed, push the start key to initiate the extraction sequence. 

Collect each extract in a clean vial (see Sec. 9.6). Allow the extracts to cool after the 
extraclions are complete. 

Residual Water Removal. Prepare a sodium sulfate column in a small glass funnel. 
Pre-rinse the sodium sulfate with methylene chloride. pass the sample extract 
through the sodium sulfate, removing the co-extracted water. Collect the extract in an 
In-line Kudema-Danish equipped with a jacketed concentrator tube. 

The extract is now ready for concentration, cleanup, or analysis, depending on the 
extent of lnterferants and the determinative analytical finish to be employed. Excess 
water present in extracts may be removed by filtering the extract through a bed of 
anhydrous sodium sulfate. Refer to EOP 002 for detailed procedures. 

If the phosphoric acid solution is used for the extraction of chlorinated herbicides, 
then the extractor should be rinsed by pumping acetone through all the lines of the 
system. The use of other solvents for these analytes may not require this rinse step. 

10.0 QUALITY CONTROL 

1 0.1 Reagents. All reagents used in the extraction process are carefully controlled by 
maintaining accurate records of purchase dates, opening dates, and shelf life. Any 
reagent that either contains interfering compounds or becomes contaminated with 
interfering compounds must be immediately discard and replaced with a lot which 
satisfies the interference free criteria. 

10.2 Method Blank. Each extraction batch must contain a method blank that demonstrates 
that all parts of the equipment in contact w~h the sample and reagents are 
interference-free. This Is accomplished through the analysis of a solid matrix method 
blank (e.g., clean sand). Each lime samples are extracted, and when there is a 
change in reagents, a method blank needs to be extracted and analyzed for the 
compounds of interest. The method blank is processed through the extraction and 
analytical finish steps. 
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10.3 If the equipment or reagents contains interferences or target parameters which affect 
the analysts ability to report reliable data, the analysis must be immediately stopped 
and the source of contamination identified and eliminated before continuing with 
sample extraction. 

10.4 A laboratory control spike (LCS) is extracted and analyzed with each balch of samples. 
LCS accuracy is used to determine if out of control performance on matrix spike/matrix 
spike duplicate samples is attributed to matrix effects. If the MSIMSD is out of control 
and the LCS is in control, matrix effects are attributed to the poor MSIMSD accuracy. If 
the LCS is out of control, then the laboratory is out of control and all sample analysis 
must be repeated. 

10.5 A matrix spike or matrix spike/matrix spike duplicate (MSIMSD) samples must be 
extracted and analyzed with each batch of samples prepared by this procedure. The 
accuracy values for each compound are compared to the control limit values. If the 
results indicate an out of control situation, the performance of each individual 
compound in the MSIMSD is compared to the individual accuracy in the laboratory 
control spike. If the laboratory control spike accuracy is wfthin control, the out of control 
MSIMSD performance is attributed to matrix related issues and the client is given the 
option of requesting repeat analysis. 

10.6 Surrogate standards are added to all samples and quality control samples. Surrogate 
accunacy is monitored to determine if the analysis Is in control. If surrogate accuracy 
falls outside the control limits, and attempts to determine the reasons for the out of 
control event are unsuccessful, the extraction must be repeated to verify either matrix 
affects or extraction error. 

10.7 Refer to Project Specific Bench Notes(GC8081, GC6062, MS8270) for addHional program or 
client specific QC requirements. 

11.0 DOCUMENTATION 

11.1 All the information required In the extraction logbooks must completed. 

11.2 All standards preparation must be documented in the standards preparalion logbook. 

11.3 Equipment maintenance logs must be maintained. 

12.0 DATA REVIEW & REPORTING 

Not applicable. 

13.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

13.1 Users of this method must perfonm all procedunal steps In a manner that controls the creation 
and/or escape of wastes or hazardous materials to the environment. The amounts of standards, 
reagents, and solvents must be limited to the amounts specified In this SOP. All safety practices 
designed to limit the escape of vapors, liquids or solids to the environment must be followed. 
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13.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described in \he waste management SOP, EHS004. This document 
describes the proper disposal of all waste materials generated during the testing of samples as follows: 

13.2.1 Non hazardous aqueous wastes. 

13.2.2 Hazardous aqueous wastes 

13.2.3 Chlorinated organic solvents 

13.2.4 Non-t>hlorinated organic solvents 

13.2.5 Hazardous solid wastes 

13.2.6 Non-hazardous solid wastes 

REFERENCES 
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TEST NAME DETERMINATION OF ORGANOCHLORINE PESTICIDES USING GC SYSTEM 

METHOD REFERENCE SW846 8081 B (Revision 2, February 2007) 

Revised sect/om;: Table 2, 3.2, Added Section 13.9 

1.0 SCOPE AND APPliCATION 

1.1 This SOP describes the analytical procedures, which are utilized by Accutest to acquire 
samples for analysis of organochlorine pesticides and screening of polychlorinated 
biphenyls (PCBs) by gas chromatography with Electron Capture Detectors (ECD). 

1 .2 The metihod is applicable to extracts from solid and liquid matrices. The compounds listed 
in Table 1 are determined by a dual-column analysis system. 

2.0 SUMMARY OF METHOD 

2.1 A measured volume or weight of sample (approximately 1 L for liquids, 15 g for solids) is 
extracted using the appropriate matrix-specific sample extraction technique. Liquid samples 
are extracted at neutral pH wilh methylene chloride using Method 3510 (separatory funnel). 
Solid samples are extracted using Method 3545A, Pressurized Fluid Extraction or Method 
3550C, Sonication. A variety of cleanup steps may be applied to the extract, depending on 
the nature of the matrix interferences and the target analyles. Cleanups include Florisil 
(Method 3620), sDica gel (Method 3530), gel permeation chromatography (Method 3640), 
and sulfur (Method 3660). 

2.2 After cleanup, the extract is analyzed by injecting a 2-IIL sample that is split between dual 
narrow-bore fused silica capillary columns that are mounted in a single gas chromatograph 
with eleclron capture detectors (GC/ECD). 

2.3 The peaks detected are qualitatively identified by comparison to retention times specific to 
the known target list of compounds on two different column types (primary and 
confirmation). 

2.4 If sensHivity permRs, the positive hit should be confirmed by GC/MS method 82700. 

2.5 Once identified the compound is quant~ated by external standard techniques witih an average 
calibration factor generated from a calibration curve. 
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3.1 Reporting Limit The reporting limit for this method is established at the lowest 
concentration standard in the calibration curve. RL's may vary depending on matrix and 
sample volumes or weight and percent moisture. Refer to Table 1 for current reporting 
limns. 

3.2 Method Detection Limit. Experimentally determine MDLs using the procedure specified in 
40 CFR, Part 136, Appendix B. This value represents the lowest reportable concentration of 
an individual compound that meets the method qual~atlve Identification criteria. 

3.2.1 Experimental MDLs must be determined annually for this method. 

3.2.2 Process all raw data for the replicale analysis in each MDL study. Forward the 
processed data to the QA group for archiving. 

4.0 DEFINITIONS 

BLANK- an analytical sample designed to assess specific sources of laboratory contamination. The 
different types of blanks are Method Blank, Instrument Blank, Storage Blank. and Sulfur Blank. 

FIELD BLANK - an analytical sample prepared from organic-free water and carried through the 
sampling handling protocol serves as a check for contamination. 

CALIBRATION FACTOR (CF) - a measure of the gas chromatographic response of a target analyte 
to the mass Injected. The calibration factor Is analogous to the Relative Response Factor {RRF) 
used In the Volatile and Semivolatile fractions. 

CONTINUING CALIBRATION -analytical standard run every 12 hours and at the end of analytical 
sequence to verify the Initial calibration of the system. 

CONTINUOUS LIQUID-LIQUID EXTRACTION - used herein synonymously with the term's 
continuous extraction, continuous liquid extraction, and liquid extraction. This extraction technique 
Involves boiling the extraction solvent in a flask and condensing the solvent above the aqueous 
sample. The condensed solvent drips through the sample, extracting the compounds of interest from 
the aqueous phase. 

INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 
concentrations; used to define the linearity and dynamic range of the response of the electron 
capture detector to the target compounds. 

MATRIX - the predominant material of which the sample to be analyzed is composed. A sample 
matrix is either water or soil/sediment. Matrix is not synonymous with phase (liquid or solid). 

MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 
compounds and subjected to the entire analytical procedure in order to indicate the appropriateness 
of the method for the matrix by measuring recovery. 

MATRIX SPIKE DUPLICATE • a second aliquot of the same matrix as the matrix spike (above) that 
is spiked in order to determine the precision of the method. 
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METHOD BLANK • an analytical control consisting of all reagents and surrogate standards that is 
carried throughout the enUre analytical procedure. The method blank is used to define the level of 
laboratory, background and reagent contamination. 

METHOD DETECTION LIMITS (MDLs)- The minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration is greater than zero and 
Is determined from analysis of a sample in a given matrix containing the analyte. MDLs should be 
determined approximately once per year for frequen~y analyzed parameters. 

PERCENT DIFFERENCE (%D) • to compare two values, the percent difference indicates both the 
direction and the magnitude of the comparison, i.e., the percent difference may be either negative, 
positive, or zero. (In contrast, see relative percent difference.) 

PERCENT MOISTURE • an approxlma!fon of the amount of water in a soil/sediment sample made 
by drying an aliquot of the sample at 105°C. The percent moisture determined In this manner also 
includes contributions from all compounds !hat may volatilize at or below 105 •c, including water. 
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

REAGENT WATER • water in which an interferant is not observed at or above the minimum 
detection limit of the parameters of Interest. 

RELATIVE PERCENT DIFFERENCE (RPD) • to compare two values, the relative percent difference 
Is based on the mean of the two values, and is reported as an absolute value, i.e., always expressed 
as a posiUve number or zero. (In contrast, see percent difference.) 

RELATIVE RESPONSE FACTOR (RRF) • a measure of the instrument response of an analyte. 
Response Factors are determined by analysis of standards and are used in the calculation of 
concentra11ons of analyles In samples. 

RETENTION TIME (RT) • the time required (In minutes) lor a standard compound to elute from a 
chromatographic column. 

SURROGATES - lor semlvolatiles and pesticides/Aroclors, compounds added lo every blank, 
sample, matrix spike, matrix spike duplicate, and standard; used to evaluate analytical efficiency by 
measuring recoveries. Surrogate are brominated. fluorinated, or isotopically labeled compounds not 
expected to be detected in environmental media. 

INSTRUMENT BLANK- a system evaluation sample containing lab reagent grade water wlth 
internal standards and/or surrogate standards added. An instrument blank is used to remove and/or 
evaluate residual carryover from high level standards, spike samples and tield samples. 

5.0 HEALTH & SAFETY 

5.1 The analyst must follow normal safety procedures as outlined in the Accutest Health and 
Safety Plan and Personal Protection Policy, which includes the use of safety glasses and lab 
coats. In addnion, all acids are corrosive and must be handled wlth care. Flush spills wlth 
plenty of water. If acids contact any part of the body, flush wlth water and contact the 
supervisor. 
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5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 
determined; however, each chemical must be treated as a potential health hazard. 
Exposure to these reagents should be reduced to the lowest possible level. The laboratory 
is responsible for maintaining a current awareness file of OSHA regulations regarding the 
safe handling of the chemicals specified in this method. A reference file of data handling 
sheets must be made available to all personnel involved In these analyses. 

5.3 The following analytes covered by this method have been tentatively classified as known or 
suspected, human or mammalian carcinogens: 4,4'-DDT, 4,4'-DDD, and the BHCs. Primary 
standards of these toxic compounds should be prepared in a hood. A NIOSH/Mass 
approved toxic gas respirator should be worn when the analyst handles high concentrations 
of these toxic compounds. 

6.0 INTERFERENCES 

6.1 The data from all blanks, samples, and spikes must be evaluated for interferences. 

6.2 Method interferences may be caused by contaminants in solvents, reagents, glassware, and 
other stages of sample processing. Refer to "The Preparation of Glassware for Extraction of 
Organic Contaminants" SOP for practices utilized in the extraction department. 

6.3 Matrix interferences may be caused by contaminants that are co-€xtracted from the sample. 
The extent of matrix interferences will vary from source to source. Interferences such as sulfur 
and phthalate are treated wnh copper and alumina by organics preparation respectively. 

6.3.1 The presence of elemental sulfur will result in broad peaks that interfere wnh detection 
of early-€luting organochlorine pesticides. Method 3660 is suggested for removal of 
sulfur. 

6.3.2 Avoiding contact with any plastic materials and checking all solvents and reagents for 
phthalate contamination can best minimize interference from phthalate esters. 

6.4 Waxes, lipids, and other high molecular weight materials can be removed by method-3640 
(Gel Permeation Chromatography-GPC column cleanup). 

6.5 To reduce carryover when high-<:oncentration samples are sequentially analyzed, the syringe 
must be rinsed out between samples with solvent. 

6.6 In the case where an unusually concentrated sample is encountered, it should be followed by 
the analysis of an instrument blank. An instrument blank is a sample containing hexane with 
surrogate standards added at 20 ppb. An instrument blank is used to remove and/or 
evaluate residual canryover from high level standards, spike samples and field samples. 

7.0 SAMPLE PRESERVATION AND HOLDING TIME 

7.1 PRESERVATION 

7.1.1 Water Samples 

7.1.1.1 Collect samples in 1 liter glass amber bottles wnhout preservatives. 
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7.1. 1.2 A liter of an unpreserved sample Is required for extraction. AddHional sample 
volume is necessary for any samples used for matrix spike and matrix spike 
duplicates. Therefore, 3 liters of at least one sample in fiNery group of 20 field 
samples are required for analysis to accommodate all quality control 
requirements. 

7.1.2 SoD Samples 

7.1 .2.1 Samples are collected in a 300-ml amber glass sample bottle. No preservative 
is required. 

7.1.3 Sample should be taken with care so as to prevent any portion of the collected sample 
coming in contact with the sampler's gloves, thus causing possible phthalate 
contamination. 

7.1.4 The samples must be protected from light and refrigerated at ~6 °C from the time of 
receipt until extraction and analysis. 

7.2 HOLDING TIME 

7.2.1 Aqueous sample must be extracted within 7 days of sampling. 

7.2.2 Soil sample must be extracted within 14 days of sampling. 

7.2.3 Extracts must be analyzed within 4Q days following extraction. 

8.0 APPARATUS AND MATERIALS 

8.1 GAS CHROMATOGRAPH SYSTEM 

8.1.1 Gas Chromatograph - Agilent or Hewlett Packard Models 6890 and 5890. The 
analytical system is completed with a temperature programmable gas chromatograph 
and all required accessories including syringes, capillary chromatographic columns, 
and gases. The capillary column is directly coupled to the source. The injection port 
Is designed for spliUess injection wnh capillary columns. 

8.1.2 Columns 

8.1.2.1 Column pair 1 

8.1.2.1.1 30m x 0.32 mm ID, 0.5 pm film thickness fused silica, DB-1701 
narrow-bore capillary column or equivalent. 

8.1.2.1.2 30 m x 0.32 mm 10, 0.5 pmlilm thickness fused silica, DB-5 narrow­
bore capillary column. 

8.1 .2.2 Column pair 2 

8.1.2.2.1 30m x 0.32 mm ID, 0.5 fUll film thickness !used silica, RTX CLPI 
narrow-bore capillary column or equivalent. 
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8.1.2.2.2 30 m x 0.32 mm ID, 0.25 JJI1l film thickness fused silica, RTX CLPII 
narrow-bore capillary column or equivalent. 

8.1.3 Detectors 

8.1.3.1 Electron Capture Detectors (HP). 

8.1.3.2 Micro Electron Capture Detectors (HP). 

8.2 AUTOSAMPLER 

8.2.1 Agilent or Hewlett Packard Model 7673A, 7683, 7643A capable of holding 100 of 2-ml 
crimp vials. 

8.3 DATASYSTEM 

8.3.1 MSD !interfaced In the gas chromatograph which allows the continuous acquisition and 
storage on machine--readable media (disc) of all chromatographic data obtained 
throughout the duration of the analysis. 

8.3.2 The ENVIROQUANT (PC) dala system is capable of quantitation using multipoint 
calibration. 

8.3.3 Legato Networker with lookup database on 4mm OAT tape for long term, off line 
magnetic storage of data. 

8.4 SYRINGES 

8.4.1 Manually held ul graduated syringes, various volumes (Hamilton or equiv.). 

8.4.2 10 ;t1 graduated, auto sampler (Hamitton or equiv.). 

8.5 VOLUMETRIC FLASKS, Class A. 

9.0 REAGENTS AND STAN OAR OS 

9.1 Refer to Accutest Sample Preparation SOPs EOP001 and EOP040A for reagents and 
standards used for sample extraction. 

9.2 Solvents • Ultra pure, chromatography graded Hexane. 

9.3 Stock Standard Solutions 

9.3.1 Two separate sources of commercially prepared standards with traceability 
documentation are used. 

9.3.1.1 Pesticides Mixtures containing one or more of the following compounds: alpha­
BHC, beta-BHC, delta-BHC, gamma·BHC(Lindane), Heptachlor, Aldrin, 
Heptachlor Epoxide, Endosulfan I, Dieldrin, 4,4'-DDE, Endrin, Endosulfan II, 4,4'-
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ODD, Endosulfan sulfate, 4,4-DDT, Methoxychlor, Endrin ketone, Endrin 
Aldehyde, alpha-Chlordane & gamma~hlordane. 

9.3. 1 .2 Individual standards containing Toxaphene, Chlordane and Mirex. 

9.4 Working Solutions 

9.4. 1 Prepare 'NOrking solutions, using stock solution, in hexane, as needed, that contain the 
compounds of Interest, either singly or mixed together. Refer to Table 3 for details. 

9.5 Calibration Standards 

9.5.1 Initial Galibralion Standards 

9.5.1.1 Gatibration standards are prepared at a minimum of five concentrations, 
including surrogates, from the above working solutions. Suggested levels and 
preparations are shown in Table 4A. 

9.5.1.2 Separate calibralion standards are required for each muHi-component target 
analyte (i.e., Toxaphene and Chlordane). Unless otherv~se necessary for a 
specific project, such as Ohio VAP or the Dept. of Defense (DoD), a single 
calibration standard near the mid-point of the expected calibration range of 
each mufti-component analyte is employed. Refer to Table 4B and 4C for 
preparation scheme. Optional curves as shown on Table 4D and 4E may also 
be used for a multi-point calibration per project's specification. 

9.5.2 Continuing CalibraUon Verification (CCV) 

9.5.2.1 Continuing calibration checks containing all the single-component analytes 
are prepared at concentrations of 10 ftg/1, 25 ug~ and 50 )19i1 as described In 
Table 5. During analysis, these alternate concentrations are run to check 
the initial calibration. 

9.5.2.2 In situations where only Toxaphene or Chlordane Is of interest for a specific 
project and for Ohio V AP multi-level calibration checks of each multi­
component analyte of interest may be prepared and analyzed throughout the 
analytical sequence. 

9.6 Initial Calibration Verification (ICV) -Second Source Galibration Check Standard 

9.6.1 Prepare the ICV standards from separate sources of stock standards from the 
calibration curve following the procedures in Table 6A and 66. 

9.6.2 The ICV must be analyzed immediately following the innial calibration. 

9.7 Surrogates 

9.7.1 Tetrachloro-m-xylene (TCMX) and decachlorobiphenyl (DCB) are used as surrogate 
standards for this method. 
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9.7.2 A calibration range must be constructed for the surrogate compounds. Accordingly, 
appropriate amounts of surrogates are mixed with each calibration solution to define a 
range similar to the target compounds. 

9.7.3 Surrogate compounds are also contained in continuing calibration checks, and second 
source calibration check standard. 

9.7.4 Spike each sample, QC sample and blank with an appropriate amount of 
corresponding surrogate spiking solution, prior to extraction, for a final concentration 
in the extract of 40 ~g/1 of each surrogate com pound. 

9.8 Breakdown Evaluation Solution 

9.8.1 The DDT and Endrin breakdown evaluation solution is prepared in hexane as outlined 
In Table 7. 

9.9 Storage of Standards 

9.9.1 Store unopened stock standard solutions according to the manufacturer's 
documented holding time and storage temperature recommendations. Protect from 
light. 

9.9.2 Store all other working standard solutions in glass vials with Teflon lined screw caps 
at _s 6"C in the dark. 

9.9.3 Opened stock standard solutions must be replaced after 6 months or .sooner if 
manufacturer's expiration date comes first or comparison with quality control check 
samples indicates a problem. 

9.9.4 All other standards must be replaced after six months or sooner if routine QC 
indicates a problem or manufac1urer's expiration date comes first. 

10.0 CALIBRATION 

10.1 Initial Calibration 

10.1.1 The calibration range covered for all single-component analytes employs at least five of 
the following standards: 2, 5, 10, 25, 50, and 100* J.l!)ll (*this point may be dropped if it 
exceeds the linear range of the Instrument). The method reponing limit is established 
by the concentration of the lowest standard analyzed during the initial calibration. 
Lower concentration standard may be needed to meet the reporting limit requirements 
of state specific regulatory program. The linear range covered by this calibration is the 
highest concentration standard. Calibration is performed for both the primary and 
secondary columns. 

10.1.2 A catibratlon range must be constructed for each surrogate compound. Accordingly, 
add appropriate amounts of each surrogate compound to the calibration solution to 
define a range similar to the target compounds. 

10.1.3 Unless otherwise necessary for a specific project, the analysis of the muHklomponenl 
analyles (such as: Toxaphene or Chlordane) employs a single-point calibration. This 
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single calibration standard is included with the initial calibration of the single component 
analytes for pattern and retention lime reccgnition. For Ohio V AP and Dept of Defense 
{DoD} projects an inHial 5 point calibration is required for these analytes if there are 
positive hits. 

10.1.4 Aliquot proper amount of each calibration standard into a 2-ml crimp top vial. 

10.1.5 Each analyte is quantitatively determined using the external standard technique. The 
Calibration Factor (CF} is defined in Section 14.1. 

10.1.6 For the initial calibraUon to be valid, the percent relative standard deviation (% RSD) 
(see Section 14.2) must be less than 20% for each analyte of interest on each column. 
If any analyte exceeds the 20% RSD acceptance limit for a given calibration other 

calibration options. such as linear calibration not through the origin may be used or 
ccrrective action must be taken. 

10.1.6.1 If the problem is associated with a standard, reanalyze the standard and 
recalculate the RSD. 

1 0.1.6.2 Alternatively, narrow the calibration range by replacing the low or lhe high 
calibration standard that cover a narrow range. 

10.1.6.2.1 The changes to the upper end of the calibration range will affect the 
need to dilute samples above the range, while changes to the lower 
end will affect the overall sensitivity of the method. Consider the 
regulatory limits or action levels assoCiated with lhe target analytes 
when adjusting the lower end of the range. 

10.2 Initial Calibration Verification (ICV)- Second Source Calibration Check Standard 

1 0.2.1 The initial calibration is verified with a second source calibration check standard from 
an external source (Section 9.6). AI a minimum, it must be performed right after the 
initial calibration. 

10.2.2 The percent difference (o/oD) (Section 14.3) for this standard must meet the %D criteria 
of 20% used for calibration verification on each column. 

10.2.2.1 If %0 is greater than 20%, reanalyze the ICV second source check or re­
prepare using a fresh ampoule and reanalyze the ICV second source check 
standard. 

1 0.2.2.2 If lhe %0 cri1eria cannot be achieved after re-injection of the second source 
check standard. a new calibration curve must be prepared by making fresh 
calibration standards using one of the two standard sources that match each 
other. 

10.3 Continuing Calibration Verification (CCV) 

10.3.1 Continuing calibration check standards (Section 9.5.2) must be acquired at the 
beginning of each 12 hour shift prior to analyzing samples. after every 10 injections not 
to exceed 12 hours and at the end of the analysis sequence. Analysts should alternate 
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the use of the two different concentration mixtures for calibration verification depending 
on the range of the curve. 

1 0.3.2 For the continuing calibration to be valid, the percent difference (%D) must be less than 
20% for each compound of Interest on each column. 

10.3.3 Each sample analysis must be bracketed by periodic analyses of acceptable calibration 
verification standards followed by an inslrument blank, run after 10 injections or 12-
hours, whichever is more frequent If %D crlleria fails during a mid sequence 
calibration check or at the end of the analysis sequence. a continuing calibration check 
is allowed to be repeated only once; if tine second trial faDs, a new intual calibration 
must be performed. In situations where the first check tails to meet the criteria, the 
Instrument logbook should have dear documented notations as to what the problem 
was and what corrective action was implemented to enable the second check to pass. 

10.3.4 When a calibration verification standard faDs to meet the QC criteria all samples 
Injected after the last standard that met the QC criteria must be evaluated to prevent 
misquantltations and possible false negative results. Re-Injection of the sample 
extracts may be required. 

10.3.4.1 If the analyte was not detected In the specific samples analyzed during the 
analytical shift or sequence, the extracts for those samples do not need to be 
reanalyzed when the calibration standard response ili above the initial 
calibration response, i.e. >20%. 

10.3.4.2 If the analyte was detected In the specific samples analyzed during the 
analytical shift, or the calibration standard response Is below the inilial 
calibration response, then the extracts for those samples need to be 
reanalyzed. 

1 0.3.5 Each subsequent injection of a continuing calibration standard must be checked 
against the retention time windows established in Section 11.0. If any of these 
subsequent standards fall outside their absolute retention time windows, the GC 
system is not in control. Determine the cause of the problem and correct it. II the 
problem cannot be corrected, a new initial calibration must be performed. 

11.0 RETENTION TIME WINDOWS 

11.1 Retention time windows must be calculated for each analyte and surrogate on each GC 
column and whenever a new chromatographic column is installed, when a new Initial 
calibration is analyzed or when there are significant changes in the opara!ing conditions. The 
retention time windows must be reported with the analysis results In support of the 
identifications made. 

11.2 Employ the following approach to establish retention time windows. 

11.2.1 Make three injections of all single component standard mixture and multH'esponse 
products at approximately equal intervals during the 72-hr period, 
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11.2.2 Calculate the mean and standard deviation of the three absolute retention times­
recording the retention time to three decimal places (e.g. 10.015 min) -for each single 
component pesticide. 

11.2.3 For multi-response pesticides, choose five major peaks and calculate the mean and 
standard deviation of the three retention times for those peaks. The peak chosen 
should be faiMy Immune to losses due to degradation and weathering In the samples. 

11 .2.4 In those cases where the standard deviations of the retention time window for a 
particular pesticide is <0.01 minutes, the laboratory may enher collect data from 
additional injections of standards or use a default standard deviation of O.D1 minutes. 

11 .2.5 The width ofthe retention time window for each analyte and surrogate Is defined as± 
3 times the standard deviation of the mean absolute retention time established 
during the 72-hour period. If the default standard deviation is employed, the width of 
the window will be 0.03 minutes. 

11.2.6 Establish the center of the retention time window for each anatyte and surrogate by 
using the absolute retention time for each analyte and surrogate from the calibration 
verification standard at the beginning of the analytical shift For samples run during 
the same shift as an Initial calibration, use the retention time of the mid-point 
stendard of the Initial calibration. 

12.0 PROCEDURE 

12.1 Sample Extraction 

12.1.1 In general, water samples are extracted at a neutral pH with methylene chloride using a 
separale funnel {Method 3510) (Refer to SOP: EOP001). Solid samples are extracted 
using Method 3545A, Pressurized Fluid Extraction (Refer to SOP: EOP040A) or 
Method 3550C, Sonication (Refer to SOP: EOP003). 

12.2 Sample Cleanup 

12.2. 1 Cleanup procedures may not be necessary for a relatively clean sample matrix, but 
most extracts from environmental and waste samples will require additional preparation 
before analysis. The specific cleanup procedure used will depend on the nature of the 
sample to be analyzed and the date qualify objectives for the measurements. Refer to 
the appropriate SOPs for details. 

12.2.1. 1 If a sample is of biological origin, or contains high molecular weight materials, 
the use of Method 3640 (GPC cleanup • pesticide option) is recommended. 
Frequently, one of the adsorption chromatographic cleanups (alumina, silica 
gel, or florlsll) may also be required following the GPC cleanup. 

12.2. 1.2 Method 3610 (alumina} may be used to remove phthalate esters. 

12.2. 1 .3 Method 3620 (fiorisil) may be used to separate organochlorine pesticides from 
aliphatic compounds, aromatics, and nitrogen-containing compcunds. 
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12.2.1.4 Method 3630 (silica gel) may be used to separate single component 
organochlorine pesticides from some interferants. 

12.2.1.5 Elemental sulfur, which may be present in certain sediments and industrial 
wastes, interferes with the electron capture gas chromatography of certain 
pesticides. Sulfur should be removed by the technique described in Method 
3660. 

12.3 lnslrument Condftions 

12.3.1 Recommended instrument conditions are listed in Table 2. Modifications of 
parameters specif~ed with an asterisk are allowed as long as criteria of calibration are 
met. Any modification should be approved by team leader/manager. 

12.4 DDT and Endrin Breakdown Evaluation 

12.4.1 DDT and Endrin are easily degraded in the injection port. Breakdown occurs when the 
injection port liner is contaminated high boiling residue from sample injection or when 
the injector contains metal fittings. Check for degradation problems by injecting a 
standard containing only 4.4'-DDT and Endrin. Presence of 4,4'-DDE, 4.4'-DDD, 
Endrin ketone or Endrin aldehyde indicates breakdown. 

12.4.2 Before the inftial calibration and at the beginning of each 12-hour shift, inject1 fll of an 
evaluation standard directly on column. (Refer to Section 9.8}. 

12.4.3 Calculate the percent breakdown for Endrin and DDT (Section 14.7) and save the 
breakdown report in the LIMS system. 

12.4.4 H degradation of either DDT or Endrin exceeds 15%, injector maintenance should be 
completed before proceeding with calibration. Rater to EQA036-01 for GC system 
maintenance utilized in the lab. 

12.5 lnijlal Calibration 

12.5.1 See Section 10.1. 

12.6 Initial Calibration Verification (ICV) 

12.6.1 Refer to Section 10.2. 

12.7 Continuing Calibration Verification (CCV) 

12.7.1 Refer to Section 10.3. 

12.8 Sample Analysis (Primary) 

12.8. 1 All samples and quality control samples are injected Into the Gas Chromatograph 
using the autosampler. Program the sampler for an appropriate number of syringe 
rinses and a 1 ul or 2 jlllnjection size. A splitiess injection technology Is used. 

R2-0001175



ACCUTEST LABORATORIES 
Standard Operating Procedure 

F/N: EGC8081B-IJ5 
Pub. Date: 02/19/2009 
Rev. Date: 10/26/2010 
Page 13 of 23 

12.8.2 Sample concenlra1ions are calculated by comparing sample responses with the initial 
calibration of the system (Section 14.4). If sample response exceeds the limits of 
the initial calibration range, dilute the extract and reanalyze. Extracts should be 
diluted so that all peaks are on scale, as overlapping peaks are not always evident 
when peaks are off scale. 

12.8.3 Sample injections may continue for as long as the calibration verifiCation standards 
meet Instrument QC requirements. The sequence ends when the set of samples 
has been injected or when qualitative and/or quantitative QC criteria are exceeded. 

12.8.4 If chromatographic peaks are masked by the presence of interferences, further 
sample cleanup Is necessary. Refer to Section 12.2 for extract cleanup alternatives. 

12.6.4.1 If extract cleanup Is required, all QC samples must also ba processed 
through the cleanup method. 

12.9 Confirmation Analysis 

12.9.1 Confirmation analysis is to confirm the presence of all compounds tentatively iden~fred 
in the primary analysis. 

12.9.1.1 All instrument performance quality control criteria for calibration and 
retention times must be satisfied on the confirmation analysis. 

12.9.2 Each tentative identification must be confirmed using either a second GC column of 
dissimilar stationary phase or using another technique such as GC/MS. 

12.9.2. 1 The primary and secondary analysis is conducted simultaneously in the dual­
column analysis. 

12.9.2.2 GCIMS confirmation may ba used in conjunction with dual-column analysis ~ 
the concentration is sufficient for detection in GC/MS, normally a concentration 
of approximately 10 ng/!11 in the final extract for each single component 
compound is required. Method 8270 is recommended as a confirmation 
technique when sensitivity permits. 

12.9.3 Once the idenlificaUon has been confirmed. the agreement between the quantitative 
results on both columns should be checked, 

12.10 Sample Dilullon 

12.1 0.1 Establish dilution of sample in order to fall within calibration range or to minimize the 
matrix interference. 

* Utlllze screen data (specific project only). 
• Utilize acquired sample data. 
• Utilize the history program or approval from client/project 
• Sample characteristics (appearance). 
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12.10.21f no lower dilution has been reported, the dilution factor chosen should keep the 
response of the largest peak for a target analyte in the upper half of the initial 
calibration range of the instrument. 

12.10.3 Preparing Dilutions. 

12.1 0.3.1 Prepare sample dilutions quantitatively. Dilute a stored sample extract, if 
available with hexane using logical volume to volume ratios, i.e., 1:5, 1:10, 
1:50, etc. 

12.10.3.2 Syringe dilutions.- Refer to Table 8 for dilutions. A calibrated 1ml syringe 
must be used to prepare dilutions. Gently shake to disperse the extract 
throughout the solvent prior to loading on the auto-sampler tray for further 
analysis. 

12.1 0.3.3 Volumetric Flask Dilutions - Dilutions can also be made with a Class A 
volumetric flask. Measure the appropriate sample extract volume in a 
calibrated syringe and bring to final volume with dilution solvent in a Class A 
volumetric flask. Gently shake to disperse the extract throughout the solvent 
and transfer to auto-sampler vial for analysis. 

12.11 Data interpretation 

12.11 .1 Qualitative identification 

12.11.1.1 Analyst shall idenmy the targeted compounds with competent knowiedge 
interpreting retention time and/or chromatographic pattern by comparison of 
the sample to the standard of the suspected compound. The criteria required 
for a positive idenmication are: 

12.11.1.1.1 The sample component must elute at the absolute retention time 
window (Refer to Section 11.0) for both primary and confirmation run. 

12.11.1.1.2 For the multi-response pesticides, at least five major peaks are 
selected. The retention time window for each peak is determined 
from the initial calibration analysis. Identification of a multi­
component analyte in the sample is based on pattern recognition In 
conjunction with the elution of these five peaks within the retention 
time windows of the corresponding peaks of the standard on both GC 
columns. 

12.11.1.1.3 Be aware of matrix interfering effects on peak shape and relative 
peak ratios that could distort the pattern. Interpretation of these 
phenomena may require a highly experienced chromatographer or at 
least a second opinion. 

12.11.2 Quantitative analysis 

12.11.2.1 When a target compound has been identified, concentration (see section 14.4) 
will be based on the integrated area/or height of the peak and calculated by 
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external standard technique. Proper quantitation requires the appropriate 
selection of a baseline from which the peak area or height can be determined. 

12.11.2.2 For multi-response pesticides, usually the areas of 5 peaks are used for 
quanmation to calculate the calibration factors for those peaks, but fewer may 
be used depending on the extent of matrix interferences. These calibration 
factors are then used to calculate the concentration of each corresponding 
peak in the sample chromatogram and the resulting concentrations are 
averaged to provide the final result for the sample. 

12.11.2.3 When sample results are confirmed using two dissimilar columns or with two 
dissimilar detectors, the agreement between the quantitative results must be 
evaluated after the identification has been confirmed. Calculate the relative 
percent difference (RPD) between the two results using the formula in 
Section 14.6. Report the lower resull 

12.11.2.3.1 A program to perform tlhe RPD calculation had been developed and 
incorporated Into ENVIROQUANT software. 

12.11.2.3.2 If one result is significantly higher (e.g., >40%), check the 
chromatograms to see if an obviously overlapping peak is causing 
an erroneously high result. If no overlapping peaks are noted, 
examine the baseline parameters eslablished by the instrument 
data system (or operator) during peak integration. 

12.11.2.3.3 If no anomalies are noted, review the chromatographic conditions. 

13.0 QUALITY CONTROL 

If there is no evidence of chromatographic problems, report the 
lower result with the footnote (remark) indicating "More than 40% 
RPD for detected concentrations between two GC columns·. 

13.1 QC Requirements Summary 

DDT and Endrin Breakdown Evaluation Every 12-hour shift 
ICY -Second Source Calibration Following initial calibration 

I 

Every 12-hour shift or 10 injections (whichever is ! 

more freQuent) and at the end of analvsis seauence : Continuing calibration Checks 
One per extraction batch* or per day for a running 

Method Blank batch 
One per extraction batch* or per day for a running 

Blank Spike batch 
Matrix Spike One oer extraction batch* 
Matrix SPike Duplicate One per extraction batch* 
Surrogate Every sample and standard 

'The max1mum number of samples per batch 1s twenty or per project specifica~on. 

13.2 DDT and Endrin Breakdown Evaluation 

13.2.1 Refer to Sec lion 1 2.4. 

R2-0001178



ACCUTEST LABORATORIES 
Standard Operating Procedure 

FIN: EGC8081B-05 
Pub. Date: 0211912009 
Rev. Date: 10/2612010 
Page 16of28 

13.3 lniHal Calibration Verification (ICV) ·Second Source Calibration Check 

13.3.1 Refer to Section 10.2. 

13.4 Continuing Calibration Verification (CCV) 

13.4.1 Refer to Section 10.3. 

13.5 Method Blank 

13.5.1 The method blank is either Dl water or sodium sulfate (depending upon the sample 
matrix) which must be extracted with each set of 20 or less samples. For a running 
batch, a new method blank is required for each different extraction day. The method 
blank are then extracted and run through any clean-up procedures along with the other 
samples In that batch. 

13.5.2 If the method blank contains a target anatyte above its MDL, the entire batch must be 
re-extracted and re-analyzed. 

13.5.3 Surrogate compounds are added to the method blank prior to extraction and 
analysis. If the surrogate accuracy In the blank does not meet criteria, the entire 
batch must be re-exlracled and re-anatyzed. 

13.6 Blank Spike 

13.6.1 A blank spike must be extracted with each set of 20 or less samples. For a running 
batch, a new blank spike Is required for each different extraction day. The blank 
spike consists of an aliquot of a clean (control) matrix similar to the sample matrix 
and of the same weight or volume. A separate blank spike may be needed if the 
sample requires Chlordane and/or Toxaphene. Ills spiked with the same analytes at 
the same concentrations as the matrix spike/matrix spike duplicate. 

13.6.1.1 For single-component analytes, the blank spike is prepared at 0.251'9ii or 
8.331-'Q/kg on a dry weight basis. 

13.6.1.2 For Toxaphene only analysis or per project specification, the blank spike is 
prepared at 5 ll9ii or 167 fig/kg on a dry weight basis. 

13.6.1.3 For Chlordane only analysis or per project specification, the blank spike is 
prepared at 4 f'g/1 or 133 fig/kg on a dry weight basis. 

13.6.2 The blank spike recoveries should be assessed using in house limits .. 

13.6.3 If a blank spike is out of control, the following corrective actions must be taken. In 
the case where the blank spike recovery is high and no hits reported in associated 
samples and QC batch the sample results can be reported with footnote (remark) 
and no further action Is required. 

13.6.3.1 Check to be sure that there are no errors in the calculations, or spike 
solutions. If errors are found, recalculate the data accordingly. 
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13.6.3.2 Check instrument performance. If an instrument performance problem is 
identified, correct the problem and reanalyze the sample batch. 

13.6.3.3 If no problem is found, re-extract and reanalyze the sample batch. 

13.7 Matrix Spike (MS)IMatrix Spike Duplicate (MSD) 

13.7.1 One sample is randomly selected from each extraction batch of similar matrix types 
and spiked in duplicate to determine whether the sample matlix contributes bias to the 
analytical results. 

13.7.2 A separate matrix spike and matrix spike duplicate set may be needed If the sample 
requires Chlordane and/or Toxaphene. Matrix spikes are prepared by spiking an 
actual sample for a concentration of 0.25 fl!l/1 or 8.33 f'g/kg on a dry weight basis for 
pesticides, 5 f'g/1 or 167 f.lg/kg for Toxaphene, 4 fl!l/1 or 133 f!9/kg for Chlordane. 

13.7.3 Assess the matrix spike recoveries and relative percent difference (RPD) against the 
in house control limits. 

13.7.4 If the matrix spike accuracy of any individual compound is out of control, the 
accuracy for the compound in the blank spike must be within control. Matrix 
Interference Is assumed and the data Is reportable. No further corrective action is 
required. 

13.8 Surrogates 

13.8.1 Tetrachloro-m-xylene (TCMX) and Decachlorobiphenyl {DCB) are used as surrogate 
standardis. All blanks, samples, QC samples, and calibration standards contain 
surrogate compounds which are used to monitor performance of the extraction, 
cleanup {when used). and analytical system. 

13.8.2 The recoveries (refer to Section 14.5) of the surrogates must be evaluated versus 
the surrogate control limits developed by the laboratory. 

13.8.3 If surrogate recovery is not within established control limits, corrective action must be 
performed If surrogate recoveries indicate that a procedural error may have occurred 
during the analysis of the sample. 

13.8.3.1 Check the surrogate calculations for calculation or integra1ion errors and 
perform corrections if detected. 

13.8.3.2 Re-analyze the extract if calculation errors are not detected. If the surrogate 
recoveries for the re-analyzed extract are in control, report data from the re­
analysis only. 

13.8.3.3 If data from the reanalysis is also out of control, re-extract and reanalyze the 
sample. 

13.8.3.4 If, upon reanalysis, the surrogate recoveries are acceptable, report the 
reanalysis data. If the holding time has expired prior to the reanalysis, report 
both the original and reanalysis results and note the holding lime problem. 
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13.8.3.5 If the recovery is again not within limits, the problem Is considered to be 
matrix interference. Submit both data sets with the original analysis being 
reported. 

13.8.4 The retention time shlft for surrogate must be evaluated after the analysis of each 
sample. The sample should be reanalyzed when the retention time of any surrogate 
compound is outside the retention window. 

13.8.4.1 Reanalysis may not be required for samples having visible matrix lnlerference, 
defined as excessive signal levels from target or non-target Interfering peaks. 
This judgment should be approved by team leader or supervisor. 

13.9 Refer to Project Specific Bench Notes (GC8081) for additional program or client specific QC 
requirements. 

14.0 CALCULATION 

14.1 Calibration Factor (CF). 

CF= 

where: 
A. = Area of the peak for the compound being measured. 
C, =Concentration of lhe compound being measured (j.!g/1). 

142 Percent Relative Standard Deviation (% RSD). 

%RSD= 

where: 

~S!ED~ x100 
CFav 

SD = Standard Deviation. 
CF., =Average calibration factor from inHial calibration. 

14.3 Percent Difference(% D). 

%D= iCF.,·CF,! 
CFav 

X 100 

where: 
CF, = CF from continuing calibration (CBCHK). 
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14.4 Concentration (Cone.}. 

14.4.1 Forwater: 

Cone. (Jl!l/1} = 

M= 

A,;xM 
CFII¥ 

14.4.2 For soilfsediment (on a dry weight basis, see EGN007}: 

Cone. (fig/kg)~ 

M= 

where: 

A,;xM 
CFII¥ 

A. = Area of peak for compound being measured. 
v, = Final Volume of total extract (ml). 
D = Secondary dilution factor. 
v, = lnftial volume of water extracted (ml). 
w. = Weight of sample extracted (g). 
S "' (100-% moisture in sarnple)/100 or % solld/100. 
M = Multiplier. 

14.5 Percent Recovery(% R). 

%R= --;"'C"=on,co::e:c;nlr":'a:7ti!O::o"'n ""foT.u!:'nd,__ x 100 
Concentration spiked 

14.6 Relative Percent Difference (RPD). 

RPD = lc,-c,l 100 (1/2)(C, + C,) x 

where: 
c, =Matrix Spike Concentration or the result on column 1. 
C2 = Matrix Spike Duplicate Concentration or the result on column 2. 

14.7 Percent Breakdown. 

% Breakdown for DDT = 

where: 

Total DDT degradation peak area 
Total DDT peak area 

Total DDT degradation peak area= DDE + DDD 
Total DDT peak area= DDT+ DDE + DDD 

X 100 
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_Total Endrin degradation peak area 
Total Endrin peak area x100 

Total Endrln degradation peak area = Endrin aldehyde + Endrin ketone. 
Total Endrin peak area = Endrin + Endrln aldehyde+ Endrin ketone. 

15.0 DOCUMENTATION 

15.1 The Analytical Logbook is a record of the analysis sequence; the logbook must be completed 
daily. Each instrument will have a separate logbook. 

15.1.1 If samples require reanalysis, a brief explanation of the reason must be documented in 
this log. For consistency, if surrogates are high or low indicate it as {1') for high and(.!.) 
for low. 

15.2 The Standard Preparation Logbook must be completed for all standard preparations. All 
information requested must be completed, the page must be signed and dated by the 
respective person. 

15.2.1 The Accutest Lot Number must be cross-referenced on the standard vial. 

15.3 The Instrument Maintenance Logbook must be completed when any type of maintenance is 
performed on the instrument. Each Instrument has a separate log. 

15.4 Any corrections to laboratory data must be done using a single line through the error. The 
initials of the person and date of correction must appear next to the correction. 

15.5 Unused blocks of any form must be x'ed or z'ed by the analyst before submitting the data for 
review. 

15.6 Supervisory (or peer) personnel must routinely review (at least once per monlh) all 
laboratory logbooks to ensure that information is being recorded properiy, Additionally, the 
maintenance of the logbooks and the accuracy of the recorded Information should also be 
verified during this review. 

16.0 DATA REVIEW AND REPORTING 

16.1 lnttial and continuing calibration check. Verify that all calibration and continuing calibration 
criteria have been achieved. If the criteria had not been achieved, corrective action must be 
performed to bring the system in control before analyzing any samples. 

16.1.1 If samples had been analyzed under non-compliant calibration criteria, all sample 
extracts must be re-analyzed once the system is brought into control. 

16.2 Quality Control Data Review. Review all QC data. If QC criteria were not achieved, perform 
correclive ac!lon before proceeding wtth analysis. 
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16.2.1 In some situation, corrective action may demand that the entire sample batch be re­
extracted and re-analyzed before processing data. 

16.3 Chromatogram Review. The chromatogram of each sample is evaluated for target 
compounds. 

16.3.1 Check specific retention time windows for each target compound for the presence of 
the target compound in each chromatogram. 

16.3.1.1 Each sample may require the reporting of different target compounds. 
Review the login to assure that the correct target compounds are identified. 

16.3.2 The compound must be identified on the primary and confirmatory column before 
assigning a qualitative ldentificaf10n. 

16.3.3 Manual integration of chromatographic peaks must be identified by the analysts by 
Initialing and dating the changes made to the report. 

16.4 Transfer to UMS. Following the initial screen review, transfer the processed data to the 
LIMS. 

17.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

17.1 Users of this method must perform all procedural steps in a manner that controls the 
creation and/or escape of wastes or hazardous materials to the environment. The amounts 
of standards, reagents, and solvents must be limited to the amounts specified in this SOP. 
All safely practices designed to limit the escape of vapors, liquids or solids to the 
environment must be followed. All method users must be familiar with the waste 
management practices described in section 17.2. 

17.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described in the waste management SOP, EH$004. This 
document describes the proper disposal of all waste materials generated during the testing 
of samples as follows: 

17.2.1 Non hazardous aqueous wastes. 

17.2.2 Hazardous aqueous wastes 

17.2.3 Chlorinated organic solvents 

17.2.4 Non-chlorinated organic solvents 

17.2.6 Hazardous solid wastes 

17.2.6 Non-hazardous solid wastes 
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Table 1. Target i L!st and 1 L!mlts 

~ldrln 

f)jplrlrjn 

4,4'-DDE 
. Endrin 
i Ill 
! 4.4'-DDD 

- CAS No. Water (11!1111 Soil 

2-

0.02 0.67 
0.02 
0.02 
0.02 
J.U2 

12 
12 

0.67 
0.67 
0.67 

: 1 surrate 

0.02 
0.02 
0.02 
1,02 0.67 

. 4.4'·001 

End! n ketone 
Endrln ---
.r 

~I rex 

OJVv·t 1-9 

0,1 
0.02 
0.02 
0.02 
0 
0 
0 

0.17 
O.H7 
0.67 
0.67 
17.0 
8.50 
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Table 2. RECOMMENDED OPERATING CONDITlON 
Gas Chrolliat()graph/Eiectron Capture Detectors 

Carrier Gas Helium 
Make-up gas 5 % Methane/ 95 % Argon 

Make-up gas flow *40 mllmin 
Injection port temperature *280"C 

Injection type SpiHiess 
Detector temperature *320•C 

Column flow 2 mllmln 
Gas Chromatograph TemDerature Prollram* 

Initial temperature *160"C 
Time1 *2 minutes 

Column temperature rate 1 *45 deQrees/min 
Temoerature 1 *200•C 

Column temperature rate 2 •7 degrees/min 
Temperature 2 •260"C 

Column temperature rate 3 '50 degrees/min 
Final temperature '305"C 

Time3 •o.a minutes 
Total run time 10-20 minutes 

*Parameter modification allowed for performance opt1m1zat1on as long as QC critena are ach1eved. 

Table 3. Pesticides and Surrogates Working Solution 
Stock Solution Volume Added 

Pesticides Mixture ( 1,000 J.lg/ml) 0.1 ml 
Pesticides Surrogate Sid Spiking Solution {200 J.lg/ml) 0.5ml 

Mirex (1000uglml) {optional) 0.1ml 
Hexane 9.4 ml (or 9.3 ml with Mirex) 

Total 10.0 ml 

-

Pesticides Mixture (10 f<9/ml) and Surrogates (10 f'9/ml) Working Solution: Prepared by measuring 0.1 ml of 
1 ,000 ;.glml of pesticides mixture, 0.5ml of 200 f'!l/ml pesticides surrogate std spiking soluUon and bringing 
to 10 ml with hexane. Note larger or smaller volumes of standards may be prepared, as needed using the 
same ratios. ICV is prepared In the same way, but a second source is used. 
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Solution Working Solution 

Standard A Pesticides Mixture 
Surrogates 

Standard B Pesticides Mixture 
SurroQates 

Standard C Pesticides Mixture 
Surrogates 

Standard D Pesticides Mixture 
SurroQates 

Standard E Pesticides Mixture 
Surrogates 

Standard F Pesticides Mixture 
SurroQates 
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Table 4A. Pesticides Calibration Standard Solutions 
Concentration Volume Final Volume in Final 
(1111/ml) Added lull Hexane (ml) Concentration(ug/1) 
10 500 50 100 
10 100 
10 250 50 50 
10 50 
10 125 50 25 
10 25 
10 50 50 10 
10 10 
10 25 50 5 
10 5 
10 10 50 2 
10 2 

Standard A: Prepared by measuring 500 f1l of Pesticides Mixture (10 fig/ml) and Surrogates (10 fig/ml) 
Working Solution and bringing to 50 ml with hexane. 

Standard 8: Prepared by measuring 250 f1l of Pesticides Mixture (10 fig/ml) and Surrogates (10 fig/ml) 
Working Solution and bringing to 50 ml with hexane. 

Standard C: Prepared by measuring 125 f11 of Pesticides Mixture (10 f19lml) and Surrogates (10 fig/ml) 
Working Solution and bringing to 50 ml with hexane. 

Standard D: Prepared by measuring 50 fil of Pesticides Mixture (10 fig/ml) and Surrogates (10 fig/ml) 
Working Solution and bringing to 50 ml with hexane. 

Standard E: Prepared by measuring 25 f1l of Pesticides Mixture (10 flg/ml) and Surrogates (1 0 flg/ml) 
Working Solution and bringing to 50 ml with hexane. 

Standard F: Prepared by measuring 10 f1l of Pesticides Mixture (10 fig/ml) and Surrogates (10 fig/ml} 
Working Solution and bringing to 50 ml with hexane. 

Table 48, Toxaphene Calibration Standard Solution (20ug/mJl 
Stock Solution Volume Added (ul) 

Toxaphene stock (4000 fig/ml) 125 
Pesticides Surrogate Std Spiking Solution (200 fig/ml} 100 

Hexane 24775 
Total 25000 

Toxaphene (20 fig/ml) and Surrogates (0.80 I'QII} Calibration Solution: Prepared by measuring 125 f11 of 4000 
f19/ml of Toxaphene stock solution, 100 f1l of 200 fig/ml pesticides surrogate std spiking solution and 
bringing to 25 ml with hexane. 
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1120 ualmll 
'Added (Ill) 

Chlordane stock (2000 11gfml) 250 
Pesticides Surrogate S!d Spiking Solution (200 11gfml) 100 

24650 
Total 25000 

Chlordane (20 fl9{ml) and Surrogates (0.80 11g/ml) Calibration Solution: Prepared by measuring 250 Ill of 
2000 !'g/ml of Chlordane stock solution, 100 Ill of 200 fl9{ml pesticides surrogate std spiking solution and 
bringing to 25 ml with hexane. 

Standard A: Prepared by measuring 3750 Ill of 20 flg/ml ofT oxaphene stock solution, 3750 Ill of 0.8 flg/ml 
pesticides surrogate std spiking solution and bringing to 25 ml with hexane. 

Standard B: Prepared by measuring 2500 Ill of 20 f!glml of Toxaphene stock solution, 2500 Ill of 0.8 flg/ml 
pesticides surrogate std spiking solution and bringing to 25 ml with hexane. 

Standard C: Prepared by measuring 1000 !-d of 20 J.lg/ml of Toxaphene stock solution, 1000 Ill of 0.6 !'Qiml 
pesticides surrogate std spiking solution and bringing to 25 ml with hexane. 

Standard D: Prepared by measuring 625 Ill of 20 J.lg/ml of Toxaphene stock solution, 625 J.!l of 0.8 f1gfml 
pesticides surrogate std spiking solution and bringing to 25 ml with hexane. 

Standard E: Prepared by measuring 312.5 Ill of 20 flg/ml of Toxaphene stock solution, 312.51!l of 0.8 f!glml 
pesticides surrogate std spiking solution and bringing to 25 ml with hexane. 

Standard F: Prepared by measuring 62.5 f1l of 20 flg/ml of Toxaphene stock solution, 32.5 f.ll of 0,8 flg/ml 
pesticides surrogate std spiking solution and bringing to 25 ml with hexane. 
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~~ 

~~~~~~fllll 
Final ·~·~"'~in • Final 

o(mi) 
' 20 375 25 3000 

0 .B 

~ 
120 

2 25 100 
c 8 
20 1: 25 100 
0.8 I= 41 
20 25 10 

I 0.8 
20 312.5 25 ;o 
0.8 12.5 10 
20 ! !.6 25 50 
0.8 ! !.5 2 

Standard A: Prepared by measuring 3750 )ll of 20 f19/ml of Chlordane stock solution, 3750 ,JJ of 0.8 flg/ml 
pesticides surrogate std spiking solution and bringing to 25 ml With hexane. 

Standard B: Prepared by measuring 2500 )ll of 20 fl9/ml of Chlordane stock solution, 2500 J.!l of 0.8 fl!l/ml 
pesticides surrogate std spiking solution and bringing to 25 ml With hexane. 

Standard C: Prepared by measuring 1000 ,JJ of 20 fl9/ml of Chlordane stock solution, 1000 ,JJ of 0.8 flg/ml 
pesticides surrogate std spiking solution and bringing to 25 ml with hexane. 

Standard D: Prepared by measuring 625 )ll of 20 fl9/ml of Chlordane stock solution, 625 ,JJ of 0.8 flg/ml 
pesticides surrogate std spiking solution and bringing to 25 mi With hexane. 

Standard E: Prepared by measuring 312.5 ,JJ of 20 fl!llml of Chlordane stock solution, 312.5 ,JJ of 0.8 fl9/ml 
pesticides surrogate std spiking solution and bringing to 25 ml With hexane. 

Standard F: Prepared by measuring 62.5 ).II of 20 fl9/ml of Chlordane stock solution, 32.5 ;d of 0.8 fl9/mi 
pesticides surrogate std spiking solution and bringing to 25 ml With hexane. 
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Checks Working Solution 

Solution 1 Pesticides Mixture 
Surrogates 

Solution 2 Pesticides Mixture 
Surrogates 

Solution 3 Pesticides Mixture 
Surrogates 
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Table 5. Continuing Calibration Check Solutions 
Concentration Volume 

"'" "''•m• i" (~>glml) Added(;d) in He Concentrationlll!llll 
10 250 50 
10 

• 10 50 50 
10 
10 125 50 I 25 
10 125 

Solution 1: Prepared by measuring 250 fll of Pesticides Mixture (10 fl9/ml) and Surrogates (10 l'gfml) 
Working Solution and bringing to 50 ml with hexane. 

Solution 2: Prepared by measuring 50 fll of Pes~cides Mixture (10 fl9/rnl) and Surrogates (10 fl9/ml) Working 
Solution and bringing to 50 ml with hexane. 

Solution 3: Prepared by measuring 125 jll of Pesticides Mixture (10 fl9/ml) and Surrogates (10 r9iml) 
Working Solution and bringing to 50 ml with hexane. 

·. Table 6. DOT and Endrln Breakdown Evall.latlon Staildard 
Volume Added 

Pesticides Performance Evaluation Mixture (10-250 fl9/rnl) 50 
Hexane 49950 

Total 50000 

DDT and Endrin Breakdown Evaluation Standard (10-250 1-1911): Prepared by measuring 50 jll of Pesticides 
Performance Evaluation Mixture (1 0-250 fl9/ml) and diluting to 50 ml with hexane. 

Dilution Intact 
Sample 

1:2 500ul 
1:5 200ul 
1:10 100ul 
1:20 50ul 
1:25 40ul 
1:50 20ul 

Solvent 

500ul 
aooul 
900ul 
950ul 
960ul 
980ul 

Table 7 
Sample Dilution Table 

All dilutions must b6 made using a 1m/ calibrated svringe. 
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Two Step dilution 

Dilution Step 1 
Intact Solvent 

Sample 

1:100 100ul 900ul 
1:200 100ul 900ul 
1:250 100ul 900ul 
1:500 100ul 900ul 
Three Step Dilution 

Dilution Step 1 
Intact Solvent 

Sample 

1:1000 100ul 900ul 
1:2000 100ul 900ul 
1:2500 100ul 900ul 
1:5000 100ul 900ul 
Four Step Dilution 

Dilution Step 1 
Intact Solvent 

Sample 

1:10,000 100ul 900ul 
1:20,000 100ul 900ul 
1:25,000 100ul 900ul 
1:50,000 100ul 900ul 
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Step2 
Sample Solvent 

Aliquot from 
Step 1 

100ul 900ul 
50ul 950ul 
40ul 960ul 
20ul 980ul 

Step 2 
Sample Solvent 
Aliquot 

from Step 
1 

100ul 900ul 
100ul 900ul 
100ul 900ul 
100ul 900ul 

Step 2 
Sample Solvent 
Aliquot 

from Step 
1 

100ul 900ul 
100ul 900ul 
100ul 900ul 
100ul 900ul 

Step3 
Sample 
Aliquot 

from Step 
2 

100ul 
SOul 
40ul 
20ul 

Step3 
Sample 
Aliquot 

from Step 
2 

100ul 
100ul 
100ul 
100ul 
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Solvent 

900ul 
950ul 
960ul 
980ul 

Step4 
Solvent Sample Solvent 

Aliquot from 
Step3 

900ul 100ul 900ul 
900ul SOul 950ul 
900ul 40ul 960ul 
900ul 20ul 980ul 
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Lab Mar1age,rA,,J,..~~~ 

TEST NAME SW846 8082A: DETERMINATION OF POLYCHLORINATED BIPHENYLS (PCBs) BY 
GAS CHROMATOGRAPHY 

METHOD REFERENCE SW846 8082A (Revision 1, February 2007) 

Revised Sections: 3.2, 13.5.2, 13.5.3, Added section 13.9 

1.0 SCOPE AND APPLICATION 

1.1 This SOP describes the analytical procedures, which 8re utilized by Accutest to 8cquire 
samples for analysis of polychlorinated biphen~s (PCBs) as Aroclors, using dual open-tubular, 
capillary columns with electron capture detectors (ECD). 

1.2 This gas chromatographic (GC) method applicable to the determination of the PCB Aroclors 
listed in Table 1 in extracts from solid and aqueous matrices. 

2.0 SUMMARY OF METHOD 

2.1 A measured volume or weight of sample (approximately 1 L for liquids, 15 g for solids) is 
extracted using the appropriate matrix-spec~lc sample extraction technique. Petroleum 
Products and organic wastes are diluted with an organic solvent and follow SVV 846 Method 
3580A. Aqueous samples are extracted at neutral pH wHh methylene chloride using Method 
351 0 (separatory funnel). Solid sam pies are extracted with using Method 3545A, Pressurized 
Fluid Extraction. 

2.2 Extracts for PCB analysis may be subjected to a sulfuric acid/potassium permanganate 
cleanup (Method 3665) designed specifically for these analytes. This cleanup technique will 
remove (destroy) many single component organochlorine or organophosphorus pesticides. 

2.3 After cleanup, the extract is analyzed by injecting a 1 or 2-~L aliquot into a gas 
chromatograph with dual narrow bore fused silica capillary columns and electron capture 
detectors (GCIECD). The chromatographic data may be used to determine the seven 
Aroclors In Table 1. 

2.4 The peaks detected are qualitatively identffied by comparison to retention times specific to 
the known target list of PC& on two different column types (primary and confirmation). 

2.5 Once identified, the Aroclor is quantitated by external standard techniques with an average 
calibration factor generated from a calibration curve. 
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3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 

3.1 Reporting Limit. The reporting limit for this method Is established at the lowest 
concentration standard in the calibration curve. RL's may vary depending on matrix 
difficulties and sample volumes or weight and percent moisture. Refer to Table 1 for current 
reporting limits. 

3.2 Method Detection Limit. Experimentally determine MOLs using the procedure specified in 40 
CFR, Part 136, Appendix B. This value represents the lowest reportable concentration of an 
Individual compound that meets the method qualitative identification criteria. 

3.2.1 Experimental MDLs must be determined annually for this method. 

3.2.2 Process all raw data for the replicate analysis in each MDL study. Forward !he 
processed data to the QA group for archiving. 

4.0 DEFINmONS 

BLANK - an analytical sample designed to assess specific sources of laboratory contamination. The 
types of blanks are Method Blank; Instrument Blank, Storage Blank, and Sulfur Blank. 

CALIBRATION FACTOR (CF)- a measure of the gas chromatographic response of a target analyte 
to the mass injected. The calibration fector is analogous to the Relative Response Factor (RRF) 
used in the Volatile and Semivolatile fraclions. 

CONTINUING CALIBRATION -analytical standard run every 12 hours and at the end of analytical 
sequence to verify the Initial calibration of the system. 

CONTINUOUS LIQUID-LIQUID EXTRACTION • used herein synonymously with the terms 
continuous extraction, continuous liquid extraction, and liquid extraction. This extraclion technique 
involves boiling the extraction solvent in a flask and condensing the solvent above the aqueous 
sample. The condensed solvent drips through the sample, extracting the compounds of interest from 
the aqueous phase. 

INITIAL CALIBRATION - analysis of analytical standards for a series of different specified 
concentrations; used to define the linearity and dynamic range of the response of the electron 
capture detector to the target compounds. 

MATRIX - the predominant material of which the sample to be analyzed is composed. For the 
purpose of this SOP. a sample matrix Is either water or soil/sediment. Matrix is not synonymous with 
phase (liquid or solid). 

MATRIX SPIKE - aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific 
compounds and subjected to the entire analytical procedure In order to Indicate the appropriateness 
of the method for the matrix by measuring recovery. 

MATRIX SPIKE DUPLICATE- a second aliquot of the same matrix as the matrix spike (above) that 
is spiked In order to determine the precision of the method. 

R2-0001193



ACCUTEST LABORATORIES 
Standard Operating Procedures 

FIN: EGC8082A-05 
Pub. Date: 02120/2009 
Rev. Date: 10/26/2010 
Page 3 of28 

METHOD BLANK - an analytical conlrol consisting of all reagents, Internal standards and surrogate 
standards (or SMCs for VOA), that is carried throughout the entire analytical procedure. The method 
blank is used to define the level of laboratory, background and reagent contamination. 

METHOD DETECTION LIMITS (MDLs)- The minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration is greater than zero and 
is determined from analysis of a sample in a given matrix containing the analyte. MDLs should be 
determined approximately once per year for frequently analyzed parameters. 

PERCENT DIFFERENCE (%D) - As used in this SOP and elsewhere to compare two values. the 
percent difference indicates both the direction and the magnitude of the comparison, I.e., the percent 
difference may be either negative, positive, or zero. (In contrast, see relative percent difference.) 

PERCENT MOISTURE - an approximation of the amount of water in a soiVsediment sample made 
by drying an aliquot of the sample at 105"C. The percent moisture determined in this manner also 
includes contributions from all compounds that may volatilize at or below 105 •c, including water. 
Percent moisture may be determined from decanted samples and from samples that are not 
decanted. 

REAGENT WATER - water in which an Interferant is not observed at or above the minimum 
detection limit of the parameters of Interest. 

RELATIVE PERCENT DIFFERENCE (RPD) - As used in this SOP and elsewhere to compare two 
values, the relative percent difference is based on the mean of the two values, and is reported as an 
absolute value, i.e •• alWays expressed as a posftive number or zero. (In contrast, see percent 
difference.) 

RELATIVE RESPONSE FACTOR (RRF) - a measure of the instrument response Of an anaiyte. 
Response Factors are determined by analysis of standards and are used in the calculation of 
concentrations of analytes in samples. 

RETENTION TIME (RT) - the time required (in minutes) for a standard compound to elute from a 
chromatographic column. 

SURROGATES - for semivolatiles and pesticides/Aroclors, compounds added to every blank, 
sample, matrix spike, matrix spike duplicate, and standard; used to evaluate analytical efficiency by 
measuring recoveries. Surrogate are bromlnated, fluorinated, or isotopically labeled compounds not 
expected to be detected In environmental media. 

INSTRUMENT BLANK- a system evaluation sample containing solvent and surrogate standards 
added. An instrument blank is used to remove and/or evaluate residual carryover from high level 
standards, spike samples and field samples. 

5.0 HEALTH & SAFETY 

5.1 rhe analyst must follow normal safety procedures as oullined in the Accutest Health and 
Safety Plan and Personal Protection Policy, which includes the use of safety glasses and lab 
coats. In addition, all acids are corrosive and must be handled with care. Flush spills with 
plenty of water. If acids contact any part of the body, flush with water and contact the 
supervisor. 
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5.2 The toxicity or carcinogenicity of each reagent used In this method has not been precisely 
determined; however, each chemical must be treated as a potential health hazard. 
Exposure to these reagents must be reduced to the lowest possible level. The laboratory is 
responsible for maintaining a current awareness file of OSHA regulations regarding the safe 
handling of the chemicals specified in this method. A reference file of data handling sheets 
must be made available to all personnel involved in these analyses. 

5.3 Polychlorinated biphenyls have been classified as known or suspected human or 
mammalian carcinogens. Primary standards of these toxic compounds must be prepared in 
a hood. A NIOSH/Mass approved toxic gas respirator should be worn when the analyst 
handles high concentrations of these toxic compounds. 

6.0 INTERFERENCES 

6.1 The data from all blanks, samples, and spikes must be evaluated for interferences. 

6.2 Cross-contamination of clean glassware routinely occurs when plastics are handled during 
extraction steps, especially when solvent-wetted surfaces are handled. Glassware must be 
scrupulously cleaned. Refer to ''The Preparation of Glassware for Extraction of organic 
contaminants" SOP for practices utilized in the extraction department. 

6.3 Interferences may be caused by contaminants that are co-extracted from the sample. The 
extent of the interferences will vary from source to source, which can be grouped into three 
broad categories. 

6.3.1 Conlaminated solvents, reagents, or sample processing hardware. 

6.3.2 Contaminated GC carrier gas, parts, column surfaces, or detector surfaces. 

6.3.3 Compounds extracted from the sample matrix to which the detector will respond. 

6.4 Interferences by phthalate esters introduced during sample preparaHon can pose a major 
problem in PCB determination. 

6.4.1 Common flexible plastics contain varying amounts of phthalate esters which are easily 
extracted or leached from such materials during laboratory operations. Avoiding 
contact with any plastic materials and checking all solvents and reagents for phthalate 
contamination can best minimize interference from phthalate esters. 

6.4.2 Exhaustive cleanup of solvents, reagent and glassware may be required to eliminate 
background phthalate ester contamination. 

6.4.3 These materials can be removed through the use of Method 3005 (sulfuric 
acidlpermanganate cleanup). 

6.5 Elemental sulfur is readily extracted from soil samples and may cause chromatographic 
interferences in the determination of PCBs. Method 3660 is suggested for removal of sulfur. 
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6.6 To reduce carryover when high-roncentratlon samples are sequentially analyzed, the syringe 
must be rinsed out be1ween samples with solvent. Whenever an unusually concentrated sample 
is encountered, H should be followed by the analysis of an instrument blank io check for cross 
contamination. 

7.0 SAMPLE: PRESERVATION AND HOLDING TIME 

7.1 PRESERVATION 

7.1.1 WaterSamples 

7.1.1.1 Collect samples in 1liter glass amber bottles without preservatives. 

7.1.1.2 A liter of an unpreserved sample is required for extraction. Additional sample 
volume is necessary for any samples used for matnx spike and matnx spike 
duplicates. Therefore, 3 l~ers of at least one sample in every group of 20 field 
samples are required for analysis to accommodate all quality control 
requirements. 

7 .1.2 Soil Sam pies 

7.1.2.1 Samples are collected in a 300-ml amber glass sample botlle. No preservative 
is required. 

7.1.3 Sample should be taken with care so as to prevent any portion of the collected sample 
coming in contact with the sampler's gloves, thus causing possible phthalate 
contamination. 

7.1.4 The samples must be protected from light and refrigerated at :5. 6 •c from the time of 
receipt until extraction and analysis. 

7:2 HOLDING TIME 

7.2.1 Aqueous sample must be extracted within 1 year of sampling. 

7.2.2 Soil sample must be extracted within 1 year of sampling. 

7.2.3 Extracts must be analyzed within 40 days following extraction. 

8.0 APPARATUS AND MATERIALS 

8.1 GAS CHROMATOGRAPH SYSTEM 

8.1.1 Gas Chromaiograph·Agilent or Hewiett Packard Model 5890 and 6890. The analytical 
system complete with a temperature programmable gas chromatograph and all 
required accessories including syringes, analytical columns, and gases. The injection 
port is designed for spliUess injection wllh capillary columns. The capillary columns are 
directly coupled to the detectors. 

R2-0001196



ACCUTEST LABORATORIES 
Standard Operating Procedures 

8.1.2 Columns 

8.1.2.1 Column pair 1 

FIN: EGC8082A-05 
Pub. Date: 02/20/2009 
Rev. Dale: 1 Q/26/201 0 
Page 6of28 

8.1.2.1.1 30 m x 0.32 mm fused silica (0.5 fllTl film thickness) DB-1701 narrow­
bore capillary column or equivalent. 

8.1.2.1.2 30m x 0.32 mm fused silica (0,5 J.U11 film thickness) DB-5 narrow­
bore capillary column or equivalent. 

8.1.2.2 Column pair 2 

8.1.2.2.1 30 m x 0.32 mm fused silica (0.5 fllTl film thickness) RTX CLPI 
narrow-bore capillary column or equivalent. 

8.1.2.2.2 30 m x 0.32 mm fused silica (0.25 11m film thickness) RTX CLPII 
narrow-bore capillary column or equivalent. 

8.1.3 Detectors 

8.1.3.1 Eleclron Capture Detectors (HP). 

8.1.3.2 Micro Eleclron Capture Detectors (HP). 

8.2 AUTOSAMPLER 

8.2.1 Agllent or Hewlett Packard Model 7673A, 7683, 7643A capable of holding 100 of 2-ml 
crimp vials. 

8.3 DATA SYSTEM 

8.3.1 MSD interfaced to the gas chromatograph which allows the continuous acquisition and 
storage on machine readable media (disc) of all chromatographic data obtained 
throughout the duration of the analysis. 

8.3.2 The ENVIROQUANT data system Is capable of quan!Hation using multi-point 
calibration. 

8.3.3 Laga!o Networker with lookup database on 4mm DAT tape for long term, off line 
magnetic storage of data. 

8.4 SYRINGE 

8.4.1 Manually held ul-syringes, various volumes (Hamilton or equiv.). 

8.4.2 10 pi graduated, auto sampler (HamiHon or equlv.). 

9.0 REAGENTS AND STANDARDS 
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9.1 Refer to Accutest Sample Preparation SOPs EOP001 and EOP040A for reagents and 
standards used for sample extraction. 

9.2 Solvents- Ultra pure, chromatography grade Hexane. 

9.3 Stock standard solutions. 

9.3.1 Two separate sources of commercially prepared standards with traceability 
documentation are used. The standards contain Aroclors 1016, 1221. 1232. 1242, 
1248, 1254 and 1260. 

9.4 Working Solutions 

9.4.1 Prepare working solutions, using stock solution, in hexane, as needed, tha:t contain the 
compounds of interest, eijher singly or mixed together. Refer to Table 3A, 38 for 
details. 

9.5 Calibration Standards 

9.5.1 Initial Calibration Standards 

9.5.1.1 A standard containing a mixture of Aroclor 1016 and Arm::lor 1260 will include 
many of the peaks in the other five Aroclor mixtures. As a result, a mult~point 
calibration employing a mixture of Aroclors 1016 and 1260 at five concentrations 
should be sufficient lo demonstrate the linearity of the detector response without 
the necessity of performing initial calibration for each of the seven Aroclors. 
Prepare a minimum of fwe calibration standards containing equal concentrations 
of both Aroclor 1016 and Aroclor 1260, including surrogates, by dilution of the 
above working solutions (Section 9.4) with hexane. Suggested levels and 
preparations are shown in Table 4A. 

9.5.1 .2 Separate calibration standards are required for the other five Aroctors. Unless 
otherwise necessary for a specific project, a single calibration standard near the 
mid-point of the expected calibration range of each remaining Aroclor Is 
employed to detennine its calibration factor and for pattern recognition. Refer to 
Table 4B for preparation scheme. Optional curves as shown on Table 4C may 
also be used for a multi-point calibration per project's specification. 

9.5.2 Continuing Calibration Verification (CCV) 

9.5.2.1 For Aroclor analyses, the continuing calibration checks should be a mixture of 
Aroclor 1016 and Aroclor 1260. Two standards at500 119!1 and 1,00011911 are 
prepared as described In Table 5A. During the analysis, these two solutions 
are alternated to check the Initial calibration. 

9.5.2.2 In sttuatlons where only a few Aroclors are of Interest for a specific project. the 
calibration checks of each Aroolor of Interest may be prepared (Table 58) and 
analyzed as the 1016/1260 mixture throughout the analytical sequence. 

9.6 Initial Calibration Verification (ICV)- Second Source Calibration Check Standard 
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9.6.1 Prepare the ICV check standards from separate sources of stock standards from the 
calibration curve following the procedures In Table 6A, and 6B. 

9.6.2 The ICV is prepared at 1 ,000 l'lJil for each Aroclor and is analyied immediately after 
and initial calibration. 

9. 7 Surrogates 

9.7.1 Tetrachloro-m-xylene (TCMX) and decachlorobiphenyl (DCB) are used as surrogate 
standards for this method. 

9.7.2 A calibration range must be constructed for !he surrogate compounds. Accordingly, 
appropriate amounts of surrogates are mixed wHh each calibration solution to define a 
range similar to !he target compounds. 

9.7.3 Surrogate compounds are also contained in continuing calibration checks, and second 
source calibration check standard. 

9. 7.4 Spike each sample, QC sample and blank with an appropriate amount of 
corresponding surrogate spiking solution, prior to extraction, for a final concentration 
In the extract of 40 f191l of each surrogate compound. 

9.8 Storage of Standards 

9.8.1 Store unopened stock standard solutions according to the manufacturer's 
documented holding time and storage temperature recommendations. Protect from 
light. 

9.8.2 Store all other working standard solutions in glass vials with Teflon lined screw caps 
at.::: e•c in the dark. 

9.8.3 Opened stock standard solutions must be replaced after 6 monts or sooner if 
manufacturer's expiration date comes first or comparison with quality control check 
samples indicates a problem. 

9.8.4 All other standards must be replaced after six months or sooner if routine QC 
indicates a problem or manufacturer's expiration date comes first. 

10.0 CALIBRATION 

10.1 lnmal Calibration 

10.1.1 The method reporting limit is established by the concentration of the lowest standard 
analyzed during the initial calibration. lower concentration standard may be needed to 
meet the reporting limn requirements of state specific regulatory program. The linear 
range covered by this calibration is the highest concentration standard. 

10.1.2 The initial calibration for this method consists of two parts, described below. 
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10.1 .2. 1 A standard containing a mixture of Aroclor 1016 and Aroclor 1260 will include 
many of the peaks represented in the other five Aroclor mixtures. Thus, such a 
standard may be used to demonstrate the linearity of the detectors and that a 
sample does not contain peaks that represent any one of the Aroclors. This 
standard can also be used to determine the concentrations of either Aroclor 
1016 or Aroc!or 1260, should they be present in a sample. The calibration 
range covered for Aroc!or 1016 and Aroclor 1260 employs standards of 50, 
250,500, 1,000, 2,000, and 3,000 j.lQ/1. 

10.1 .2.2 Standards of the other five Aroclors are necessary for pattern recognftion. 
These standards are also used to determine a single-point calibration factor for 
each Aroclor, assuming that the Aroclor 101611260 mixture In Section 10.1.2.1 
has been used to describe the detector response. The concentration of each 
Aroclor standard is near the mld·point of the linear range of the detector, 
usually at 1 ,000 ftg/1. The standards for these five Aroclors should be analyzed 
before the analysis of any samples, and may be analyzed before or after the 
analysis of those 1016/1260 standards. 

10.1.2.3 In situations where only a few Aroclors are of interest for a specific project, an 
initial calibration of a minimum of fiVe standards of each Aroclors of intarest 
instead of the 1016/1260 mixture may be performed. 

10.1.3 A calibration range must be constructed for each surrogate compound. Accordingly, 
add appropriate amounts of each surrogate compound to the calibration solution to 
define a range similar to the target compounds. 

10.1 .4 Aliquot proper amount of each calibration standard into a 2 ml crimp top vial. 

10.1.5 PCBs are quantitatively determined as Aroclors by the external standard technique. 
The Calibration Factor (CF) for each characteristic Aroclor peak in each of the Initial 
calibration standards is calculated using the equation in Section 14. 1. 

10.1.5.1 Use at least five peaks for the Aroclor 1016/1260 mixture, none of which 
should be found In both of these Aroclors. AI least fiVe sets of calibration 
factors wnl be generated, each set consisting of the calibration factors for each 
of the five (or mone) peaks chosen for this mixture, 

1 a. 1.5.2 A minimum of 3 characteristic peaks must be chosen for each of the other 
Aroclors, and preferably 5 peaks. The peaks must be characteristic of the 
Aroc!or in question. Thus, each single standard wiU generate at least three 
calibration factors, one for each selected peak. 

10. 1.5.3 Choose peaks In the Aroclor standards that are at least 25% of the height of 
the largest Aroclor peak. For each Aroclor, the set of 3 to 6 peaks should 
include at least one peak that is unique lo that Aroclor. 

10.1.5.4 The calibration factors from the initial calibration are used 1o evaluate the 
linearity of the lnnial calibration. When the Aroclor 1016/1260 mixture is used 
to demonstrate the detector response, the calibration model chosen for this 
mlxtune must be applied to the other five Aroclors for which only single 
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standards are analyzed. If multi-point calibration is performed for individual 
Aroclors, use the calibraUon factors from those standards to evaluate linearity. 

10.1.6 For the lnfilal calibratiOn to be valid, the percent relative standard deviation(% RSD) 
(see Section 14.2) must be less than 20% for each Aroclor of interest on each column. 
If any analyle exceeds the 20% acceptance limit for a given calibration, corrective 
action must be taken. 

10.1.6.1 If the problem is associated with specific standards, reanalyze the standard 
and recalculate the RSD. 

1 0.1.6.2 Alternatively, narrow the calibration range by replacing one or more of the 
calibration standards that cover a narrow range. 

10.1.6.2.1 The changes to the upper end of the calibration range will affect the 
need to dilute samples above the range. If the instrument response 
indicates signs of detector saturation, the concentration of the 
standard at the upper limit will be reduced. The changes to the lower 
end will affect the overall sensitivity of the method. Consider the 
regulatory limtls or action levels associated with the target analytes 
when adjusting the lower end of the range. 

10.2 lnHial Calibration Verification (lCV) ·Second Source Calibration Check Standard 

1 0.2.1 The initial calibration is verified with an ICV, a second source calibration check 
standard from an external source (Section 9.6). It must be performed right after the 
initial calibration. 

10.2.2 The percent difference (%D) (SectiOn 14.3) for this standard must meet the %D criteria 
of 20% used for calibration verification on each column. 

10.2.2.1 If o/oD is greater than 20%, reanalyze the second source check. If the limit 
cannot be met upon re..;njection, re-prepare the second source solution using a 
fi'esh ampoule and repeal the process. 

10.2.2.2 If the %D criteria cannot be achieved alter re-preparalion of the second 
source, prepare a third source and repeat the process. Make fresh calibration 
standards using one of the two standard sources !hal match each other. 

10.3 Continuing Calibration Verlflcation (CCV} 

10.3.1 Continuing calibration verificaliion (CCV) standards (Section 9.5.2) must be acquirad at 
the beginning of each 12-hour shift, after every 10 injections not to exceed 12 hours 
and allhe end of the analysis sequence. The 500 ~ check standard is allemaled 
with 1,000 1'9n standard for calibration verifocation. 

1 0.3.2 For Aroclor analyses, the calibration verification standard should be a mixture of 
Arodor 1016 and Aroclor 1260. The calibration verification process does not require 
analysis of the other Aroclor standards used for pattern recognition, but the analyst may 
wish to include a standard for one of these Aroclors after the 1016/1260 mixture used 
for calibration verification throughout the analytical sequence. 
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10.3.3 The percent difference (%D) (see section 14.3) must be less than 20% for each Aroclor 
of Interest on each column. 

10.3.4 Each sample analysis must be bracketed by periodic analyses of acceptable calibration 
verification standards every 10 Injections not to exceed 12 hours. If %0 criteria fails 
during a mid sequence calibration check or at the end of the analysis sequence, a 
continuing calibration check is allowed to be repeated only once; if the second trial fails, 
a new initial calibration must be performed. In situaUons where the first check fails to 
meet the criteria, the instrument logbook should have clear documented notations as to 
what the problem was and what corrective action was implemented to enable tha 
second check to pass. 

10.3.5 A con1inuing calibration standard is analyzed whenever the analyst suspects that the 
analyUcal system is out of calibration. If the calibration cannot be verified, corrective 
action is performed to bring the system into control. Analysis may not continue until the 
system is under control. 

10.3.6 When a calibration verification standard fails to meet the QC criteria at the end of the 
analysis sequence, all samples injected after the last standard that met the QC criteria 
must be evaluated to prevent mis-quantitations, and re-injection of the sample extracts 
may be required. 

1 0.3.6.1 If the analyta was not detected in the specific samples analyzed during the 
analytical shift or sequence, the extracts for those samples do not need to be 
reanalyzed when the calibra~on standard response is above the initial 
calibration response. 

10.3.6.2 If the analyte was detected in the specific samples analyzed during the 
analyUcal shift or sequence, or the calibration standard response is below the 
initial calibration response, than the extracts for those samples need to be 
reanalyzed. 

10.3.7 Each subsequent injection of a continuing calibration standard dwtng the 12-hour 
analytical shift must be checked against the retention lime windows established In 
Section 11.0. If any of these subsequent standards fall outside their absolute retention 
time windows, the GC system Is out of control. Determine the cause of the problem 
and correct H. If the problem cannot be corrected, a new initial calibration must be 
performed. 

11.0 RETENTION TIME WINDOWS 

11.1 Absolute retention times are used for the identification of PCBs as Aroclors. Retention time 
windows must be calculated for each surrogate and at least 3 to 5 characteristic peaks of each 
Aroclor on each GC column, when a new inllial calibration Is run and whenever a new 
chromatographic column is installed, or when there are significant changes in the operating 
conditions. The retention time windows must be reported with the analysis results in support of 
the Identifications made. 

11.2 Employ the following approach to establish retention time windows: 
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11.2.1 Make three Injections of each Aroclor at approximately equal intervals during the 72-hr 
period. 

112.2 For each Aroclor, choose three or five major peaks and calculate the mean and 
standard deviation of the three retention limes for that peak. The peak chosen should 
be fairly immune to losses due to degradation and weathering in the samples. Record 
the retention time to three decimal places (e.g. 10.015 min) for each Aroclor. 

11.2.3 In those cases where the standard deviations of the retention time window for a 
particular Aroclor is 0.01 minutes or less, the laboralory may either collect data from 
additional injections of standards or use a default standard deviation of 0.01 minutes. 

11.2.4 APply plus or minus three times the standard deviaHons to retention time of each 
Aroclor standard (oontlnuing calibration or middle level of initial calibration). This will be 
used to define the retention time window for the sample. 

11.2.4.1 If default standard deviation of O.o1 minutes is employed, the width of the 
window will be 0.03 minutes. 

11.2.5 Establish the center of the retention time window for each Aroclor and surrogate by 
using the absolute retention time for each Aroclor and surrogate from the calibration 
verification standard at the beginning of the analytical shift. For samples run during 
the same shift as an Initial calibration, use the retention time of the mid-point 
standard of the initial calibration. 

11.2.6 When retention time windows are to be determined, analyze a standard containing 
DDT analogs to ensure that they do not elute at the same retention time as the last 
major Aroclor 1254 peak. The analyst must either adjust the GC conditions for 
better resolution, or choose another peak that is characteristic of the Aroclor and 
which does not elute at the same time as of the DDT analogs. 

12.0 PROCEDURE 

12.1 Sample Extraction 

12.1.1 In general, water samples are extracted at a neutral pH with methylene chloncle using a 
separate funnel (Method 3510) (Refer to SOP: EOP001). Solid samples are extracted 
using Method 3545A, Pressurized Fluid Extraction (Refer to SOP: EOP040A). 

12.2 Sample Cleanup 

12.2.1 Cleanup procedures may not be necessary for a relatively clean sample maltix, but 
most extracts from environmental and waste samples will require add~ional preparation 
before analysis. The specific cleanup procedure used will depend on the nature of the 
sample to be analyzed and the data quality objectives for the measurements. Refer to 
appropriate SOPs for details. 

12.2.1.1 Interferences by phthalate esters can be removed through the use of a sulfuric 
acid/potassium permanganate cleanup (Method 3665) designed specifically for 
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PCBs. This method should be used whenever elevated baselines or overly 
complex chromatograms prevent accurate quantitation of PCBs. 

12.2.1.2 Element sulfur, which may be present In certain sediments and industrial 
wastes, interfere with the electron capture gas chromatography of certain 
Aroclors. Sulfur should be removed by the technique described in Method 
3660. 

12.3 Instrument conditions. 

12.3.1 Recommended instrument conditions are listed in Table 2. Modifications of 
parameters specified wijh an asterisk are allowed as long as crHeria of calibration are 
met. MY modification should be approved by team leader/manager. 

12.4 Initial calibration 

12.4.1 RefertoSeclion 10.1. 

12.5 Initial calibration Verification (ICV) -Second source calibration check standard 

12.5.1 Refer to Section 10.2. 

12.6 Continuing calibration Verifications (CCV) 

12.6.1 Refer to Section 10.3. 

12.7 Sample analysis (Primary) 

12.7.1 All samples and quality control samples are injected into the Gas Chromatograph 
using the au!osampler. Program the sampler for an appropriate number of syringe 
rinses and a 1 ul or 2 !II injection size. A splitiess injection technology Is used. 

12.7 .2 Sample concentrations are calculeted by comparing sample responses wHh the Initial 
calibration of the system (Seclion 14.4). If sample response exceeds the limits of 
the initial calibration range, dilute the extract and reanalyze. Extracts should be 
diluted so that all peaks are on scale, as overlapping peaks are not always evident 
when peaks are off scale. 

12.7.3 Sample injections may continue for as long as the calibration verification standards 
and standards Interspersed with the sample meet instrument QC requirements. The 
sequence ends when the set of samples has been Injected or when qualitative 
and/or quantitative QC criteria are exceooed. 

12.7.4 If the peak response is less than 2.5 times the baseline noise level, the validity of the 
quant~ative result may be questionable. The analyst should consult with the source of 
the sample to determine whether further concentration of the sample is warranted. 
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12.7.5 If compound Identification or quantitation is precluded due to Interference (e.g., 
broad, rounded peaks or ill-defined baselines are present) cleanup of the extract or 
replacement of the capillary column or detector 1$ warranted. Rerun the sample on 
another instrument to determine if the problem results from analytical hardware or 
the sam pte matrix. 

12.8 Confirmation analysis. 

12.8.1 Confirmation analysis is to confirm the presence of Aroclors tentatively identifred in the 
primary analysis. 

12.8.1.1 All instrument performance quality control criteria for calibration and retention 
time must be satisfied on the confirmation analysis. 

12.8.2 Each tentative iden!~lcation must be confirmed: using a second GC column of 
dissimilar stationary phase (as in the dual-column analysis), based on a clearly 
iden!ifJable Aroclor pattern, or using another technique such as GC/MS. 

12.8.2.1 The primary and secondary analysis is conducted simultaneously in the dual­
column analysis. 

12.8.2.2 GCIMS confirmation may be used in conjunction with dual-column analysis if 
the concentration is sufficient for detection In GC/MS, normally a concentration 
of approximately 10 ng/fll in the final extract !i::lr each Aroclor is required. 
Method 8270 Is recommended as a confirmation technique when sensitivity 
permits. 

12.8.3 Once the Identification has been confirmed, the agreement between the quantHative 
results on both columns should be checked. 

12.9 Sample Dilution 

12.9.1 Establish dilution of sample in order to fall within calibration range or to minimize the 
matrix interference. 

• Utilize screen data (specific project only). 
• Utilize acquired sample data. 
• Utilize the history program or approval from client/project. 
• Sample characteristics (appearance, odor). 

12.9.2 If no lower dilution has been reported, the dilution factor chosen should keep the 
response of the largest peak for a target anatyte In the upper half of the initial 
calibration range of the instrument. 

12.9.3 Preparing Dilutions. 

12.9.3.1 Prepare sample dilutions quanmalively. Dilute the stored sample extract If 
available with hexane using logical volume to volume ratios, i.e., 1:5, 1:10, 
1:50, etc. 
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12.9.3.2 S:yringe Dilutions- A calibrated 1 ml s:yringe must be used to prepare 
dilutions. Gently shake to disperse the extract throughout the solvent prior to 
loading on the auto-sampler tray for further analysis. 

12.9.3.3 Volumetric Flask Dilutions- Dilutions can also be made with a Class A 
volumetric flask. Measure appropriate sample extract volume in a calibrated 
s:vringe and bring to a final volume with dilution solvent In a Class A 
volumetric flask. Gently shake to disperse the extract throughout the solvent 
prior to loading on the auto-sampler tray for further analysis. 

12.10 Data interpretation 

12.10.1 Qualitative identification 

12.10.1.1 Analyst shall Identify the target analytes with competent knowiedge 
interpreting retention time and/or chromatographic pattem by comparison of 
the sample to the standard of the suspected Aroclor. The crHeria required for 
a posRiVe identification are: 

12.10.1.1.1 The quantitatlon of PCB residues as Aroclors is accomplished by 
comparison of the sample chromatogram to that of the most similar 
Aroclor standard. A choice must be made as to which Aroclor is 
most similar to that of the residue and whether that standard is truly 
representative of the PCBs in the sample. 

12.10.1.1.2 The target analytes must elute within the daily absolute retention time 
window on both primary and confinmation column. 

12.10.1.1.3 For PCBs, at least fiVB major peaks are selected. The retention time 
window for each peak is detenmined from the initial calibration 
analysis. This identification of PCBs as Aroclors is based on 
agreement between the retention times of peaks in the sample 
chromatogram with the retention time windows established through 
the analysis of standards of multi-component target analytes. 
Tentative identification of an analyte occurs when a peak from a 
sample extract falls within the established retention time window for a 
specifiC target analyte. 

12.10.1.1.4 Be aware of ma!Jix Interfering effects on peak shape and relative 
peak ratios which could distort the pattenn. Interpretation of this 
phenomenon may require a highly experienced chromatographer or 
at least a second opinion. 

12.10.2 Quantitative analysis 

12.10.2.1 Once the Aroclor pattern has been identified, compare the responses of at 
least 3 major peaks in the single-point calibration standard for that Aroclor 
with the peaks observed in the sample extract The amount of Aroclor is 
calculated using the Individual calibration factor for each corresponding peak 
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and the linear calibration established from the multi-point calibration of the 
1016/1260 mixture. A concentration (see !leclion 14.4) based on the 
integrated area/or height of each of the characteristic peaks is detennined 
and then those resulting concentrations are averaged to provide the final 
result for the sample. 

12.10.2.2 Weathering of PCBs in the environment and changes resulting from waste 
treatment processes may alter the PCBs to the point !hat the pattern of a 
specific Aroclor is no longer recognizable. The quantitation may !hen be 
performed by measuring the total area of the PCB pattern and quantHaling 
on the basis of !he Aroclor standard that is most similar to the sample. Any 
peaks that are not identifiable as PCBs on the basis of retention times should 
be subtracted from the total area. When quantitatlon is performed In this 
manner, the problems should be fully described for the data user and !he 
specific procedures employed by the anal;lst should be thoroughly 
documented. 

12.10.2.3 When sample results are conflrffied using two dissimilar columns or with 
two dissimilar detectors, the agreement between tha quantitative results 
must be evaluated after the identification has been confirmed. Calculate 
the relative percent difference (RPD) between the two results using the 
formula in Section 14.6. The lower result is reported. 

12.10.2.3.1 If one result is significantly higher (e.g., >40%), check lhe 
chrornalograms to see if an obviously overlapping peak is causing 
an erroneously high result. If no overlapping peaks are noted, 
examine the baseline parameters established by the Instrument 
data system (or operator) during peak Integration. 

12.10.2.3.2 If no anomalies are noted, review the chromatographic conditions. 
If there is no evidence of chromatographic problems, report the 
lower result with the footnote (remark) indicating "More than 40% 
RPD for detected concentrations between two GC columns'. 

13.0 QUALITY CONTROL 

13.1 QC Requirements Summary 

Initial Calibration Whenever needed 
Initial Calibration Verification (ICVl Following initial calibration 
Continuing Calibration Verifications Every 12-hour shift , after every 1 0 samples and at !he 
rccv1 end of analysis sequence 
Method blank One per extraction batch* 

• Blank Spike one oer extraction batch* 
! Matrix Soike one per extraction balch' 
I Malrlx Spike Duplicate one per extraction batch' 
1 Surrogates every samole and standard 

"The max1mum number of samples per batch IS twenty or per proJect specification. 

! 
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13.3 Initial Calibration Verification (ICY) -Second Source Calibration Check. 

13.3.1 Refer to Section 1 0.2. 

13.4 Continuing Calibration Verifications (CCV) 

13.4.1 Refer to Section 10.3. 

13.5 Method Blank. 

13.5.1 The method blank is either Dl water or sodium sulfate (depending upon the sample 
matrix) which must be extracted with each set of 20 or less samples. For a running 
batch, a new method blank is required for each different extraction day. The method 
blank should be carried through all stages of the sample preparation and 
measurement. 

13.5.2 If the method blank contains a target analyte above its MDL established by the 
laboratory, the entire balch must be re-extracted and reanalyzed. 

13.5.3 Surrogate compounds are added to the method blank prior to extraction and analysis. 
If the surrogate accuracy in the blank does not meet criteria established by the 
laboratory, the entire batch must be re-extracted and reanalyzed. 

13.6 Blank Spike (Laboratory Control Sample) 

13.6.1 A blank spike must be extracted wHh each set of 20 or less samples. For a running 
batch, a new blank spike is required for each different day. The blank spike consists of 
an aliquot of a clean (control) matrix similar to the sample matrix and of the same 
weight or volume. It Is spiked with the same analyte at the same concentration as 
matrix spike. When !he presence of specific Aroclors is not anticipated, the Aroclor 
1016/1260 mixture may be appropriate choice for spiking. In situations where the other 
Aroclors are of Interest for a specific projec~ the analyst may employ different spiking 
mixtures. The blank spike Is prepared at a concentration of 2 ~or 66.7 flglkg (on a 
dry weight basis) for each Aroclor. 

13.62 The blank spike recoveries should be assessed using in house limits established by the 
laboratory. 

13.6.3 If a blank spike is out of control, the following corrective actions must be taken. In 
the case where the blank spike recovery is high and no hils reported in associated 
samples and QC batch the sample results can be reported with footnote (remark) 
and no furlher action is required. 

13.6.3.1 Check to be sure that there are no errors In the calculalions, or spike 
solutions. If errors are found, recalculate the data accordingly. 
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13.6.3.2 Check instrument performance. If an instrument performance problem is 
identified, correct the problem and reanalyze the sample balch. 

13.6.3.3 If no problem Is found, re-extract and reanalyze the sample batch. 

13.7 Matrix Spike (MS) I Matrix Spike Duplicate (MSD). 

13.7.1 One sample is randomly selected from each extraction batch and spiked in duplicate 
with select Aroclors to assess the performance of the method as applied to a particular 
matrix and to provide information on the homogeneity of the matrix. Both the MS and 
MSD are carried through the complete sample preparation, cleanup, and determinative 
procedures. 

13.7.2 The MS and MSD should be spiked with the Aroclors of interest. If samples are not 
expected to contain target analytes, a matrix spike and matrix spike duplicate pair 
should be spiked with Aroclor 1016/1260 mixture. However, when specific Aroclors are 
known to be present or expected in samples, the specific Aroclor should be used for 
spiking. 

13.7.3 Matrix spikes are prepared by spiking an actual sample at a concentration 2 "gil or 
66.7~kg on a dry weight basis. 

13. 7.4 Assess the matrix spike recoveries and relative percent difference (RPD) against the 
control limns established by the laboratory. 

13. 7.5 If the matrix spike accuracy of any Individual Aroclor is out of control, the accuracy for 
that Aroclor in the blank spike must be within control. Matrix interference is assumed 
and the data is reportable. No further corrective action is required. 

13.8 Surrogates. 

13.8.1 Tetrachloro-m-xylene (TCMX) and Decachlrobiphenyl (DCB) are used as surrogate 
standards. All blanks, samples, matrix spikes, and calibration standards contain 
surrogate compounds which are used to monitor performance of the extraction, 
cleanup (when used), and analytical system. 

13.8.2 The recoveries (Section 14.5) of the surrogates must be evaluated versus the 
surrogate control limits developed by the laboratory annually. 

13.8.3 If surrogate recoveries are not within established control limits, corrective action must 
be performed if surrogate recoveries indicate that a procedural error may have 
occurred during the analysis of the sample. 

13.8.3.1 Check the surrogate calculations for calculation or integration errors and 
perform corrections if detected. 

13.8.3.2 Reanalyze the extract if no calculation errors are detected. If the surrogate 
recoveries for the reanalyzed extract are in control, report the data from the 
reanalysis only. 
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13.8.3.3 If the data from the reanalysis is also out of control, re-extract and reanalyze 
the sample. 

13.8.3.4 If, upon reanalysis, the surrogate recoveries are acceptable, report the 
reanalysis data. If the holding time has expired prior to the reanalysis, report 
both the original and reanalysis results and note the holding time problem. 

13.8.3.5 If the recovery is again not within limits, the problem is considered to be 
matrix interference. SubmIt both data sets with the original analysis being 
reported. 

13 .8.4 The retention time shff! for surrogate must be evaluated after the analysis of each 
sample. The sam pie must be reanalyzed when the retention times for both surrogates 
are outside !he retention time window. 

13.8.4.1 Reanalyses are not required for samples having visible matrix interference, 
defined as excessive signal levels from target or non-target interfering peaks. 
This judgment should be approved by a team leader or supervisor. 

13.9 Refer to Project Specific Bench Notes(GCB082) for additional program or client specific QC 
requirements. 

14.0 CALCULATION 

14.1 Calibration Factor(CF). 

CF= i:-
where: 
As =Area of the peak for !he compound being measured. 
C, =Concentration of the compound being measured (IJg/1). 

14.2 Percent Relative Standard Deviation(% RSD). 

%RSD= 

where: 

--;::8;:.0- x 100 
CF., 

SD =Standard Deviation. 
CF, =Average calibration factor from initial calibration. 

14.3 Percent Difference(% D). 

%0= 

where: 

I CFav·CF, i 
CF., 

X100 

CF, = CF from continuing calibration (CBCHK). 
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14.4 Concentration (Cone.). 

For water: 

M= V,xD 
v, 

A,xM 
CF,. 

For soiVsediment (on a dry weight basis, see SOP EGN007): 

where: 

Cone. (f!Q{kg) = 

M= VrxD 
w,xs 

A,xM 
CFw 

Ae =Area of peak for compound being measured. 
V1 =Final Volume of total extract (ml). 
D = Secondary dilution factor. 
V1 = Initial volume of water extracted (ml). 
W, =Weight of sample extracted (g). 
S = (100-% moisture in sample) /100 or % solid/100. 
M = Muniplier. 

14.5 Percent Recovery(% R). 

%R= 
Concentration found 

~Ci!;o:':n:':ce'='n~t=ra~ti='on:'s::PI:;;.k:::ed:S-- x 100 

14.6 Relative Percent Dffference (RPD). 

RPD = lc,-c,l •00 (1/2){Ct + C,) X 
1 

where: 
c, =Matrix Spike Concentration or the resuH on column 1. 
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C, =Matrix Spike Duplicate Concentration or the result on column 2. 

15.0 DOCUMENTATION 

15.1 The Analytical Logbook is a record of the analysis sequence; the logbook must be completed 
daily. Each Instrument will have a separate logbook. 
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15.1.1 If samples require reanalysis, a brief explanation of the reason must be documented in 
this log. For consistency, if surrogates are high or low Indicate it as (t) for high and (-I-) 
for low. 

15.2 The Standard Preparation Logbook must be completed for all standard preparations. All 
informatlon requested must be completed, the page must be signed and dated by the 
respective person. 

15.2.1 The Accutest Lot Number must be cross-reference on the standard vial. 

15.3 The Instrument Maintenance Logbook must be completed when any type of maintenance is 
performed on the instrument. Each Instrument will have a separate log. 

15.4 Any corrections to laboratory data must be done using a single line through the error. The 
initials of the person and date of correction must appear next to the correction. 

15.5 Unused blocks of any form must be x'ed and z'ed by the analyst before submitting the data for 
review. 

15.6 Supervisory (or peer) personnel must routinely review (at least once per month) all 
laboratory logbooks to ensure that information is being recorded properly. Additionaiiy, the 
maintenance of the logbooks and the accuracy of the recorded information should also be 
verified during this review. 

16.0 DATA REVIEW AND REPORTING 

16.1 Initial and continuing calibration check. Verify that all calibration and continuing calibration 
criteria have been achieved. If the criteria had not been achieved, corrective action must be 
performed to bring the system in control before analyzing any samples. 

16.1.1 If samples had been analyzed under non-compliant calibration criteria. all sample 
extracts must be re-analyzed once the system is brought into control. 

16.2 Quality Control Data Review. Review all QC data. If QC criteria were not achieved, perform 
corrective action before proceeding with analysis. 

16.2.1 In some situation, corrective action may demand that the entire sample balch be re­
extracted and re-analyzed before processing data. 

16.3 Chromatogram Review. The chromatogram of each sample is evaluated for target ana lyles. 

16.3.1 Check specific retenllon lime windows for each target compound for the presence of 
the target compound in each chromatogram. 

16.3.1.1 Each sample may require the reporting of different target analytes. Review 
the login to assure that the correct target compounds are identified. 

16.3.2 The Aroclor must be identified on the primary and confirmatory column before 
assigning a qualitative identification. 
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16.3.3 Manual integration of chromatographic peaks must be identified by the analysts. An 
eleclronic signature is applied upon data review. 

16.4 Transfer to LIMS. Following the initial screen review, transfer the processed data to the 
LIMS. 

17.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

17.1 Users of this method must perform all procedural steps in a manner that controls the 
creation and/or escape of wastes or hazardous materials to the environment. The amounts 
of standards, reagents, and solvents must be limited to the amounts specified in this SOP. 
All safety practices designed to limit the escape of vapors, liquids or solidis to the 
environment must be followed. All method users must be familiar with the waste 
management practices described in section 17.2. 

17.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described In the waste management SOP, EHS004. This 
document describes the proper disposal of all waste materials generated during the testing 
of samples as follows: 

17.2.1 Non hazardous aqueous wastes. 

17.2.2 Hazardous aqueous wastes 

17.2.3 Chlorinated organic solvents 

17.2.4 Non-chlorinated organic solvents 

17.2.5 Hazardous solid wastes 

17.2.6 Non-hazardous solid wastes 

R2-0001213



I 
I 

I 
I 

' 

I 
: 

I 
I 

ACCUTEST LABORATORIES 
Standard Operating Procedures 

FIN: EGC8082A-05 
Pub. Date: 0212012009 
Rev. Date: 10/26/2010 
Page23 of28 

Table 1. PCB Aroclors and Reporting Limits 
Compound CAS Number Water (J.I9/I) Soii(IJ{IIkgJ 

Arochlor-1016 12674-11-2 0.5 30 
Arochlor - 1221 11104-28-2 0.5 30 
Arochlor- 1232 11141-16-5 0.5 30 
Arochlor 1242 53469-21-9 0.5 30 
Arochlor- 1248 12672-29-6 0.5 30 
-;-'-'' 

Arochlor 1254 11097-69-1 0.5 30 
Arochlor- 1260 11096-82-5 0.5 30 

Tabla2. RECOMMENDED OPERATING CONDmON 
Gas ChromatoaraDhiEiectron Canture Detectors 

Carrier Gas Helium 
Make-up qas 5 % Methane/95 % ArQon 

Make-up gas How •30 mtlmln 
lniectlon POrt temperature *235 'C 

Injection type Split less 
Detector temperature *320'C 

Column flow •s mllmin 
Gas Chromatoaraoh Temperature Program• 

Initial temperature •tro 'C 
Time1 '2 min 

Column temperature rate 1 •30 deqreeslmin 
Temoeralure 1 •180 'C 

Column temperature rate 2 •3.5 deQrees/mln 
Temoeralure 2 •240 'C 

Column temperature rate 3 •1o deqrees/mln 
Final temperature ·2ao•c 

Tlme3 *5mln 
Total run time 30-40min 

• Parameter modification allowed for performance optimization as long as QC cntena are achieved. 

Oil (J.I9.fkg) 
2000 
2000 
2000 
2000 
2000 
2000 
2000 

' 

I 

R2-0001214



ACCUTEST LABORATORIES 
Standard Operating Procedures 

F/N: EGC8082A·05 
Pub. Date: 02/20/2009 
Rev. Date: 1012612010 
Page24of28 

Table 3A. Aroclors 1016/1260 Mixture and Surrogates Working Solution 
Stoc:k Solution .· . .•. · .. '.> . .Volume Added 

Aroclor 1016/1260 ( 1,000 fig/ml) 500 Ill 
Pesticides Surrogate Sid Spiking Solution (200 fig/ml) 100 Ill 

Hexane fill to volume 
Total 25.0ml 

• Aroclors 1016/1260 {20 fig/ml) and Surrogates (0.8 fig/ml) Working Solution: Prepared by measuring 500 
Ill of 1,000 fig/ml Aroclor 101/1260 and 100~ of 200 fig/ml pesticides surrogate sld spiking solution and 
bringing to 25 ml wlth hexane. 

Table 38. Individual Aroclbl" and Surronates Working Solution 
. · · .· · : . stoc~SISiutloif :volun\& Added 
Individual Aroclor' ( 1 ,000 )!Qiml) 500 Ill 

Pesticides Surrogate Std Spiking Solu1ion (200 fl9/ml) 100 Ill 
Hexane 24.4ml 

Total 25ml 
• Aroclor. 1221. 1232, 1242, 1248, 1254, 1262 & 1268 

• Individual Aroclor (20 fl9/ml) and Surrogates (0.8 fl9/ml) Working Solution: Prepared by measuring 500 111 
of 1,000 fig/ml each individual Aroclor, 100 !'I of 200 )IQ/ml pesdcides surrogate std spiking solution and 
bringing to 25 ml with hexane. 
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I . Table 4A. Ai"c:iclors,10~611260·eallbratlon Standard Solutions 

' 
' 

' 

Concemmtlon. · ·Volume · Final Volume Final 
Standard·. Wortdng Solution (119imll '.····· ··· P.dii&ci~~~~~ In Hexane (ml) · Coneentratlon(llgll) 

Aroclors 1 016/1260 20 62.5 25 50 
Standard A Surrogates 0.8 !2 

Standard B Aroctors 1 016/1280 20 312.5 25 250 
Surrogates 0.8 10 

Standard C 
Aroclors 101611260 20 625 25 500 
Surroaates 0.8 20 

Standard D 
Aroclors 1016/1260 20 1250 25 1 000 
Surrogates 0.8 40 

Standard E 
Aroclors 1016/1260 20 2,500 25 2000 
Surrogates 0.8 80 

Standard F 
Aroclors 1016/1260 20 3,750 25 3000 
Surrooates 0.8 120 

• Standard A: Prepared by measuring 62.5 Jll of Aroclors 1016/1260 Mlxtvre and Surrogates Working 
Solution (Table 3A), and bringing to 25 ml wlth hexane. 

• Standard B: Prepared by measuring 312.5 Jll of Aroclors 1016/1260 Mixture and SUrrogates Working 
Solution (Tabla 3A), and bringing to 25 ml with hexane. 

• Standard C: Prepared by measuring 625 Jll of Aroclors 1016/1260 Mixture and Surrogates Working 
Solution (Table 3A), and bringing to 25 ml wlth hexane. 

• Standard D; Prepared by measuring 1,250 Jll of Aroclors 1016/1260 Mixtvre and Surrogates Working 
Solution (Table 3A), and bringing to 25 ml with hexane. 

• Standard E: Prepared by measuring 2,500 Jll of Aroctors 1016/1260 Mixture and Surrogates Working 
Solution (Table 3A), and bringing to 25 ml with hexane. 

• Standard F: Prepared by measuring 3,750 Jll of Aroclors 101611260 Mixture and Surrogates Working 
Solution (Table 3A), and bringing to 25 ml with hexane. 

Table.4B. Slngle'Polnt CalibratiOn Standard, (1ll00 liQ/I)Jor lridhildual Aroiilor · · .. 
Stacli;: Solution · Volume Added -

Individual Aroclor•tsurrogate Working Solution {20 1'91mi/0,60JJg/ml) (Table 3B) 1,250 Jll 
Hexane 23.75ml 

Total 25ml 
• Aroclor. 1221, 1232, 1242, 1248, 1254, 1262, & 1268 . 

• lndMdual Aroclor Calibration Standard {1,000 flg/1) and Surrogates (40 1'911) Solution: Prepared by 
measuring 1,250 Jll of individual Aroclor and surrogates working solution, containing 20 f'9/mt of each 
corresponding Aroclor and 0.80 1'91ml of both surrogate compounds, and bringing to 25 ml wlth hexane. 

I 
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. · · . Concentration Volume Final Volume al . . 
Stock Solution hmlmll · ·· Added full in Hexane {ml} ncentratlon{ll!l/ll 
Aroclor• 20 62.5 25 
Surrogates 0.8 2 
Aroclor• 20 312.5 25 250 
Surrogates 0.8 10 
Aroclor* 20 625 25 500 

0.8 20 
• 20 1250 25 1 000 

Surrogates 0,8 40 
Aroclor• 20 2,500 25 2,000 
Surrogates 0.8 80 
Aroclor* 20 3,750 25 3 000 
Surroaates 0.8 120 

• Aroclor: 1221. 1232, 1242, 1248, 1254, 1252, & 1268 . 

• Standard A: Prepared by measuring 62.5 f!l of Individual Aroclor and Surrogates Working Solution (Table 
38), and blinging to 25 ml with hexane. 

• Standard 8: Prepared by measuring 312.5 fll of Individual Aroclor and Surrogates Working Solution (Table 
38), and bringing to 25 ml with hexane. 

• Standard C: Prepared by measuring 625 fll of lndMdual Aroclor and Surrogates Working Solution (Table 
38), and bringing to 25 ml with hexane. 

• Standard D: Prepared by measuring 1,250 fll of Individual Aroclor and Surrogates Working Solution (Table 
38), and bringing to 25 ml with hexane. 

• Standard E: Prepared by measuring 2,500 Ill of IndiVidual Aroclor and Surrogates Working Solution (Table 
38), and bringing to 25 ml with hexane. 

• Standard F: Prepared by measuring 3,750 ,..1 of lndMdual Aroclor and Surrogates Working Solution (Table 
38), and bringing lo 25 ml with hexane. 
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• Solution 1: Prepared by measuring 625 1!1 of Aroclors 101611260 Mixture and Surrogates Working Solution 
(Table 3A}, and bringing to 25 ml with hexane. 

• Solution 2: Prepared by measuring 1,250 1!1 of Arocloro 101611260 Mixture and Surrogates Working 
Solution (Table 3A), and bringing to 25 ml with hexane. 

Table sa; Contiiiuill!tCallbtatlori Check SolUtions for Individual Aroclor* 
. . .· .· . ' .. . •. Con~ntratli:ln . . .Volum'ec .. . Final vo1jTre Final Concentration cheekS Workinj1 Solu~lon •• ·iilalrilil .... · .... ·.· · Attlled riilt .·. In Hexaml ml) lllllll) 

i Solution 1 
Aroclor• 20 625 25 500 
Surrogates 0.6 20 

• Solution 2 
Aroclor• 20 1250 25 1,000 
Surroaates 0.8 40 

• Aroclor: 1221, 1232, 1242, 1248, 12541262, & 1268 

• Solution 1: Prepared by measuring 625 J.ll of Individual Aroclor and Surrogates Working Solution (Table 
3B), and bringing to 25 ml with hexane. 

• Solution 2: Prepared by measuring 1,250 1!1 of Individual Aroclor and Surrogates Working Solution (Table 
3B}, and bringing to 25 ml with hexane. 
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· · .. Table 6K Second SOu~ Calibration ChilcKSfa!':(!iird fof,'Ai'oi:lcns 1 01lil12l!O 11 ,rioo lliilif . ,_ i 
.. · . · ... · · ... · ·. .~ · .·.. Sl®k-Sollition Volume Added · · · 

Aroclors 1016/1260 (25 11glml) and Surrogates (2.5 IJg/ml) Working Solution 1,000,. 
Hexane 24ml 

Total 25ml 

• Aroclors 101611260 (25 119/ml) and Surrogates (2.51Jg/ml) Working Solution: Prepared by measuring 250 
,U of 1,000 IJg/ml Aroclors 1016/1260 mix solution (2"' source), 125 ,U of 200 IJg/ml pesticides surrogate std 
spiking solution and brtnglng to 10 ml with hexane. 

• Aroclors 101611260 (1,000 J.lg/1) and Surrogates (100 llg/1) Solution: Prepared by measuring 1,000 ;.1 of 
Aroclors 101611260 (25 IJg/ml) and surrogates (2.5 IJg/ml) worl<ing solution and bringing to 25 ml with 
hexane • 

. Table 6B. Seeond Source Calibration. Check Standllrd for lndlvidllai.Mfulor* {1,000.IIQ/O 
. . .. · stodt"Sollltlori Volume Added 

Individual Aroclor• (25 !19iml) and Surrogates (2.5119/ml) Working Solution 1,000 !JI 
Hexane 24m/ 

Total 25ml 
*Aroclor: 1221, 1232,1242,1248,1254,1262& 1268 

• Individual Aroclor (25 flg/ml) and Surrogates (2.5 IJg/ml) Working Solution: Prepared by measuring 250 ,u 
of 1,000 IJg/ml each individual Aroclor stock solution (2"' source), 125 ;t1 of 200 119/ml pesticides surrogate 
std spiking solution and bringing to 10 ml with hexane. 

• Individual Aroclor (1,000 IJg/1) and Surrogates (100 flg/1) Solution: Prepared by measuring 1,000 f11 of each 
indMdual Aroclor (251Jg/ml) and surrogates (2.5 jlg/ml) working solution and bringing to 25 ml with hexane. 

I 

I 
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T1TLE: COLD VAPOR ANALYSIS OF MERCURY FOR WATER SAMPLES 

REFERENCE: EPA 245.1, revislon3.0 (1994) and SW846 7470A (modified) 

Revised Sections: 8.1, 11.1(all), 11.4, 11.5, 11.7, 11.10, 16.1 Added Section 12, renumbered 
remaining sections 

1.0 SCOPE AND APPLICATION 

1.1 This method can be applied for the analysis of mercury for all potable and non­
potable water samples. This SOP is based on the May 1994 revision of EPA 
method 245.1. The reporting limit for mercury water samples based on the 
procedures outlined in this SOP, is 0.0002 mg/1. 

1.2 Aqueous wastewater may also be analyzed following method 7470A. The 
modification to this method are a direct scale-down of the reagents and the 
use of an automated analyzer. 

2.0 SUMMARY 

2.1 Cold vapor mercury is a flameless AA procedure based on the absorption of 
radiation at 253.7 by mercury vapor. Organic mercury compounds are oxidized 
and the mercury is reduced to the elemental state and aerated from solution In 
a closed system. The mercury vapor passes through a cell positioned in the 
light path of an atomic absorption spectrophotometer. Results are quantitated 
by comparison to a daily calibration curve. 

3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 

3.1 Reporting Limit. The reporting limit for this method is established at the 
lowest concentration standard In the calibration curve. Detected 
concentrations below this concentration cannot be reported without 
qualification. 

3.2 Method Detection Limit. Experimentally determine MDLs using the procedure 
specified In 40 CFR, Part136, Appendix B. This value represents the lowest 
reportable concentration of an individual com pound that meets the method 
qualitative identification criteria. 

3.2.1 Experimental MDLs must be determined annually for this method. 

3.2.2 Process all raw data for the replicate analysis in each MDL study. 

4.0 DEFINITIONS 
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BATCH: A group of samples which behave similarly with respect to the sampling or 
the testing procedures being employed and which are processed as a unit. For QC 
purposes, If the number of samples in a group is greater than 20, then each group of 
20 samples or less will all be handled as a separate batch. 

CALIBRATION CHECK STANDARD. The calibration check standard Is a mid-range 
calibration standard. The calibration check standard must be run at a frequency of 
10 percent or less. 
The mid-level calibration check standard criteria is either.:!: 5 or.:!: 10 percent of the 
true value. 

EXTERNAL CHECK STANDARD. The external check standard is a standard from a 
separate source than the calibration curve that is used to verify the accuracy of the 
calibration standards. An external check must be run a minimum of once per quarter 
for all analyses where a check is commercially available. The laboratory should 
initially assess laboratory performance of a check standard using the control limits 
generated by the external check supplier. In house limits should also be generated 
once sufficient external check standard data Is available to generate limits (usually a 
minimum of 20 to 30 analyses). If the external check is outside of the control limits 
for a given parameter, all samples must be reanalyzed for that parameter after the 
problem has been resolved. 
SPIKE BLANK OR LAB CONTROL SAMPLE. Digest and analyze a laboratory control 
sample or spike blank with each set of samples. A minimum of one lab control 
sample or spike blank is required for every 20 samples. Assess laboratory 
performance against the control limits specified in the SOP. In house limits should 
also be generated once sufficient external check standard data Is available to 
generate limits (usually a minimum of 20 to 30 analyses). If the lab control is outside 
of the control limits for a parameter, all samples must be redigested or redistilled 
and reanalyzed for that parameter. The exception Is If the lab control recovery Is 
high and the results of the samples to be reported are less than the reporting limit. 
In that case, the sample results can be reported with no flag. 
MATRIX: The component or substrate (e.g., water, soli) which contains the analyte 
of interest. 

MATRIX DUPLICATE: A duplicate sample is digested at a minimum of 1 in 20 
samples. The relative percent difference (RPD) between the duplicate and the 
sample should be assessed. The duplicate RPD Is calculated as shown below. 
Assess laboratory performance against the control limits that are specified In the 
SOP. In house limits are generated once sufficient duplicate data Is available to 
generate limits (usually a minimum of 20 to 30 analyses). If a duplicate is out of 
control, flag the results with the appropriate footnote. If the sample and the 
duplicate are less than 5 times the reporting lim its and are within a range of± the 
reporting limit, then the duplicate Is considered to be in control. Note: If control 
limits are no! specified in the SOP, use default limits of± 20% RPD. 

{!Sample Result. Duplicate Result!) x 100 =Duplicate RPD 
(Sample Result+ Duplicate Result)/2 

MATRIX SPIKE: The laboratory must add a known amount of each analyte to a 
minimum of 1 in 10 samples. The matrix spike recovery Is calculated as shown 
below. Assess laboratory performance against the control limits that are specified in 
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the SOP. In house limits are generated once sufficient matrix spike data is available 
to generate limits (usually a minimum of 20 to 30 analyses). If a matrix spike is out 
of control, then the results should be flagged with the appropriate footnote. If the 
matrix spike amount is less than one fourth of the sample amount, then the sample 
cannot be assessed against the control limits and should be footnoted to that effect. 

(Spiked Sample Result- Sample Result) x 100 =Matrix Spike Recovery 
(Amount Spiked) 

MATRIX SPIKE DUPLICATES: lntralaboratory split samples spiked with identical 
concentrations of target analyte(s). The spiking occurs prior to sample preparation 
and analysis. They are used to document the precision and bias of a method in a 
given sample matrix. 

(JMS Result- MSD Resultll x 100 = MSD RPD 
(MS Result+ MSD Result)/2 

METHOD BLANK. The laboratory must digest and analyze a method blank with each 
set of samples. A minimum of one method blank is required for every 20 samples. 
For a running batch, a new method blank is required for each different digestion day. 
If no digestion step is required, then the method blank is equivalent to the reagent 
blank. The method blank must contain the parameter of interest at levels of less that 
the reporting limit for that parameter. If the method blank contains levels over the 
reporting limits, the samples must be redigested or redistilled and reanalyzed. The 
exception to this rule is when the samples to be reported contain greater than 10 
times the method blank level. In addition, If all the samples are less than a client 
required limit and the method blank is also less than that limit, then the results can 
be reported as less than that limit. 
METHOD DETECTION LIMITS CMDLSl. The minimum concentration of a substance 
that can be measured and reported with 99% confidence that the analyte 
concentration Is greater than zero and is determined from analysis of a sample in a 
given matrix containing the analyte. MDLs should be determined approximately once 
per year for frequently analyzed parameters. 

REAGENT BLANK: The reagent blank is a blank that has the same matrix as the 
samples, i.e., all added reagents, but did not go through sample preparation 
procedures. The reagent blank is an indicator for contamination introduced during 
the analytical procedure. (Note: for methods requiring no preparation step, the 
reagent blank is equivalent to the method blank.) Either a reagent blank or a method 
blank must be analyzed with each batch of 20 samples or less. The concentration of 
the analyte of interest in the reagent blank must be less than the reporting limit for 
that analyte. If the reagent blank contains levels over the reporting limits, the 
samples must be reanalyzed. The exception to this rule is when the samples to be 
reported contain greater than 10 times the reagent blank level. In addition, if all the 
samples are less than a client required limit and the reagent blank is also less than 
that limit, then the results can be reported as less than that limit. 
REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent 
grade are synonymous terms for reagents which conform to the current 
speciflca!ions of the Committee on Analytical Reagents of the American Chemical 
Society. 
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REAGENT WATER: Water that has been generated by any method which would 
achieve the performance specifications for ASTM Type II water. For organic 
analyses, see the definition of organic-free reagent water. 

REFERENCE MATERIAL: A material containing known quantities of target analytes 
In solution or in a homogeneous matrix. It is used to document the bias of the 
analytical process. 

STANDARD CURVE: A plot of concentrations of known analyle standards versus the 
Instrument response to the ana lyle. Calibration standards are prepared by 
successively diluting a standard solution to produce working standards which cover 
the working range of the instrument. Standards should be prepared at the frequency 
specified in the appropriate section. The calibration standards should be prepared 
using the same type of acid or solvent and at the same concentration as will result in 
the samples following sample preparation. This is applicable to organic and 
Inorganic chemical analyses. 

5.0 HEALTH & SAFETY 

5.1 The analyst must follow normal safety procedures as outlined in the Accutesl 
Laboratory Safety Manual which includes the use of safety glasses and lab 
coats. In addition, all acids are corrosive and must be handled with care. 
Flush spills with plenty of water. If acids contact any part of the body, flush 
with water and contact the supervisor. 

5.2 The toxicity or carcinogen icily of each reagent used In this method has not 
been precisely determined; however, each chemical must be treated as a 
potential health hazard. Exposure to these reagents should be reduced to the 
lowest possible level. The laboratory Is responsible for maintaining a current 
awareness file of OSHA regulations regarding the safe handling of the 
chemicals specified In this method. A reference file of data handling sheets 
must be made available to all personnel involved in these analyses. 

5.3 After the mercury digestate is reduced to Hg vapor, it must be handled in a 
closed system or in a hood to prevent inhalation of the toxic vapor. Make sure 
that the Hg Instrument is vented directly to a hood. 

6.0 PRESERVATION AND HOLDING TIME 

6.1 All water samples must be preserved by acidification with nitric acid to a pH of 
2 or lower and stored In a polyethylene or glass container. 

6.2 All samples must be analyzed within 26 days of the date of collection. 

7.0 INTERFERENCES 

7.1 Possible Interference from sulfide is eliminated by the addition of potassium 
permanganate. Concentrations of sulfide as sodium sulfide as high as 20 mg/1 
do not interfere with mercury recoveries when following this method. High 
copper concentrations (> 10 mg/1) may also Interfere with mercury recoveries. 
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7.2 Samples that are high in chloride such as seawater, brine, and Industrial 
effluent may require as much as 25 ml of additional permanganate. NOTE: 
When chloride concentrations are high, hydroxylamine sulfate and stannous 
sulfate should be used in place of the corresponding chlorides. 

7.3 Finally, certain volatile organic materials will also absorb at this wavelength 
and can Interfere. It can be determined if this type of interference is present by 
doing a preliminary run without reagents. 

8.0 APPARATUS 

8.1 Two Leeman instruments are available for analysis. One is a Leeman Hydra II 
AA automated analyzer and the other is a Leeman Hydra AA automated 
analyzer. Refer to the instrument manuals for further details on this 
instrumentation, including proper venting and safety requirements. Instrument 
maintenance Is outlined below. 
8.1.1 Change the sample tubing as needed. 

8.1.2 Change the drying tubing as needed. 

8.1 .3 Clean the exterior of the Instrument as needed. 

8.1.4 Adjust the Hg lamp as needed. This can be done in the software on 
both Instruments. 

8.1.5 Complete any other maintenance required to maintain the instrument 
In good running order including, but not limited to, cleaning the cell, 
changing other tubing, changing the Hg lamp, etc. 

8.2 Healing Equipment. 

8.2.1 Graphite heating block. capable of heating at 95 ·c for 2 hours. 

8.3 Digestion Botlles. Disposable plastic digestion tubes are used with the 
graphite healing block. 
8.3. 1 Disposable plastic digestion tubes (65 mt volume) with tops for 

graphite healing block. 

8.4 Calibrated glass tubes with verified 60.0 ml and 100.0 ml final volume 
calibration mark for bringing graphite heating block digestates to their final 
volume. (The 100 ml calibration is only required for soil digestions). 

8.4.1 At a minimum of once per year, the calibration of these botlles must be 
verified and documented In the Hg Bottle calibration log following the 
procedure outlined below. 

8.4.2 Carefully measure 60.0 ml of room temperature (20 to 25 deg. C) 
deionized water with a class A to deliver volumetric cylinder and pour 
into the calibrated Hg bottle. 
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8.4.3 If the bottom of the meniscus is on the calibration line, then the bottle 
passes calibration and can be used. 

8.4.4 If the bottom of the meniscus is not on the line, then the bottle should 
be removed from service and replaced with a newly calibrated bottle. 
New bottles are calibrated following the same procedure as above, 
except that a line must be etched into the bottle at the bottom of the 
meniscus of the 60 ml of Dl water. 

8.4.4.1 Two different lines for the same volume (i.e. 60 ml) cannot be 
etched on the same bottle as that may lead lo confusion in the 
measurement of the final volume. 

8.4.5 Repeat the steps in 6.4.2 through 8.4.4 using a 100 ml final volume 
instead of the 60 ml final volume. 

6.5 Class A, to deliver, volumetric cylinders for measuring initial sample volumes 
and for calibrating glass tubes as outlined above. 

6.6 Automatic plpettor bottles. Refer to EQA063 for calibration information. 

9.0 REAGENTS 

All chemicals listed below are reagent grade unless otherwise specified. Deionized water 
should be used whenever water Is required. All solutions listed below may be scaled up 
or down proportionally as needed. 

9.1 Sulfuric acid, concentrated. 

9.2 Nitric acid, concentrated. This acid must have a low mercury content. 

9.3 Dilution acid. To approximately 400 ml of Dl water, add 33.4 ml of concentrated 
sulfuric and 16.6 ml of concentrated nitric. Dilute to a final volume of 1000 mi. 
This dilution acid Is used for making dilutions of digested samples. 

9.4 Stannous chloride. Add 7.5 ml of concentrated sulfuric acid to approximately 
400 ml of Dl water. Dilute to 500 ml with Dl water and mix well. Add 50 g of 
stannous chloride and dissolve. Make sure that this solution is dissolved 
while In use. 
9.4.1 Stannous sulfate may be used in place of stannous chloride. 

9.5 Sodium chloride-Hydroxylamine hydrochloride. Add 240 g of sodium chloride 
and 240 g of hydroxylamine hydrochloride to 2000 ml of water. Mix well. 
Hydroxylamine sulfate may be used in place of hydroxylamine hydrochloride. 

9.6 Potassium Permanganate, 5 percent solution, w/v. Add 50 g of potassium 
permanganate to 1000 ml of water and mix well. Caution. Potassium 
permanganate is a strong oxidizing agent. Handle with care. 

9.7 Potassium Persulfate. 5 percent solution, w/v. Dissolve 50.0 g of potassium 
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persulfate in 1000 ml of water and mix well. Caution- Potassium persulfate is a 
strong oxidizing agent. Handle with care. 

9.8 Mercury standard solutions. 

9.8.1 10 ppm Hg solution. Using a 1.00 ml volumetric pipet or autopipet, add 
1.00 ml of 1000 ppm stock (to be purchased from a vendor such as 
Fisher) to a 100 ml volumetric flask containing approximately 75 ml of 
water and 2.0 ml of concentrated nitric acid. Dilute to volume with 
water and mix well. This standard may be held for up to 28 days. 

9.8.1.1 The 10 ppm external source should be made up following the 
d irectlons in 9.8.1. 

9.8.2 40.0 ppb Hg solution. Using an autopipet, add 0.400 ml of 10 ppm Hg 
solution to a 100 ml volumetric flask containing approximately 75 ml of 
water and 2.0 ml of concentrated nitric acid. Dilute to volume with 
deionized water and mix well. This standard must be made fresh daily. 

9.8.2.1 The 40.0 ppb external source should be made up following the 
directions in 9.8.2. 

9.8.3 4 ppb Hg solution. Using volumetric pipets or autopipets, add 10.0 ml 
of 40.0 ppb Hg solution to a 100 ml volumetric flask containing 
approximately 75 ml of Dl water and 2.0 ml of concentrated nitric acid. 
Dilute to volume with deionized water and mix well. This standard 
must be made fresh daily. 

10.0 WATER DIGESTION FOR GRAPHITE HEATING BLOCK 

Below is a step-by-step procedure for the digestion and analysis of water samples 
for mercury. 

10.1 If necessary, acid rinse disposable digestion tubes with 10% nitric acid and 
deionized water before use. 

10.2 Make up a standard curve consisting of 5 standards and a blank. Suggested 
concentrations are shown below. All standards are made up to a final volume 
of 40 mi. Different concentrations may also be used, as long as all of the 
method requirements are met. Make sure to clearly label each bottle. 
Calibration standards must be prepared fresh with each digestion batch. 

ml of4 ppb Hg ml of40 ppb 
solution Hg solution Ml of Dl water Total ug of Hg ug/L of Hg 

0.000 0.000 40 0.000 0.000 
2.00 0.000 38.0 0.008 0.20 
5.00 0.000 35.0 0.020 0.50 
0.00 1.00 39.0 0.040 1.00 
0.00 2.50 37.5 0.100 2.50 
0.00 5.00 35.0 0.200 5.00 
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10.3 Samples. For each sample, homogenize the sample well and measure out a 
representative 40.0 ml aliquot of the sample into the digestion tube using a 
class A, to deliver, graduated cylinder. A smaller volume may be used if there 
are matrix problems or high levels of mercury in the sample. 

10.4 Make up additional quality control samples as shown below, using a final 
volume of 40 ml for each check standard. (Note: if a different standard curve 
is run, then the levels of the CCV and ICV standards should be adjusted 
accordingly in accordance with the requirements in the methods) Make sure to 
clearly label each bottle. Make sure to prepare enough CCV checks for the 
entire run. The ICV check must be from an alternate source of standards than 
the calibration curve. The CCV must be made from the same source as the 
calibration curve. A low check standard at the !eve! of the CRDL (0.2.0 ugl!) is 
also required. This 0.20 ug/1 check can be made up as outlined for the 
standard curve 

ml of40 ppb 
Sample ID Hg solution ml of Dl water Total ug of Hg 

CCV Check(s) 2.5 37.5 0.25 
MB 0.0 40 0.0 
MS 2.0 (a) 0.20 Cbl 

MSD 2.0 (a) 0.20 (b) 
ICY 3.0 37.0 0.30 
LCS 2.0 38.0 0.20 

a (a) 40 ml of sample 
{b) plus the level of Hg in the sample. 

10.5 To all samples, QC, and standards add the reagents listed below, swirling the 
samples well after each addition of reagent. Allow the samples to stand for at 
least 15 minutes after the addition of !he permanganate. If the sample 
decolorizes, add additional permanganate until the purple color persists. 

• 2.0 ml of cone. sulfuric acid. 
• 1.0 mi of cone. nitric acid. 
• 6.0 ml of 5% permanganate solution. 

Wait 15 minutes, then 

• 3.2 ml of potassium persulfate solution. 

10.5.1 All of the additions shown can be done with a bottle plpettor which 
must be accurate to within a range of 90 to 110%. 

10.6 Cap the samples and place them in the graphite heating block and heal for 2 
hours at 95 •c. Record the digestion times and temperature. 

10.7 Enter the prep data into the LIMS system, double checking all volumes and 
spike amounts. After the prep data is checked, it can be approved and Is 
available for use in the final calculations. 
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11.1 While the samples are digesting, begin setting up the Leeman analyzer 
following the steps outlined below. Additional instructions are available in the 
Instrument operators' manual. 

11.1. 1 Turn on the nitrogen and adjust to 60 to 90 psi. Turn on the Instrument 
power if it is not already on. 

11.1.2 Check the pump tubing and make sure that it is not flallened. Change 
if appropriate. Put the tubing in the clamps on the pump. Check the 
drying line and make sure that it is clean. Put fresh stannous chloride 
solution in !he stannous chloride bottle. Fill the rinse bath or rinse 
bottle with fresh 10% nitric acid. The bath should be filled no more 
than '14 full. Place the autosampler line and the stannous chloride line 
in the rinse container. 

11.1.3 Turn on the analyzer and allow it to warm up. 

11.1.3.1 In the software, go to the Runner section and select the control 
tab. Click on the Hg lamp and the pump. The gas will turn on 
automatically when the pump is turned off. If can also be turned 
on separately if necessary. The pump rates and gas pressure 
are set in the protocol. Refer to the Instrument maintenance 
manual for more information on selling up a new protocol. If the 
Hg lamp needs to be optimized, It can be done using the lab 
adjust on this page. 

11.1.4 Tighten the pump clamps until the flow is coming evenly through the 
lines. Do not overtighten. 

11.1.4.1 In the software, go to the Utility tab and pick the gas control test 
option. The output should be approximately 7 psi and the input 
should be between 60 to 90 psi. If the pressures are not correct, 
check with the area supervisor or manager before proceeding. 

11.1.5 Start a batch to save your data. 

11.1.5.1 Go to the sample runner tab and click on start new batch. The 
batch name Is lim lted to 8 characters. The batch should normally 
be named H1 or H2 followed by the month and date, followed by 
the matrix designation for the batch, following by the run number. 
For example, the first water batch on instrument 2 for 3/24103 
would be named H20324w1. The realtime print option can also be 
turned on from this tab. 

11.1.6 Set up autosampler racks containing the samples that are going to be 
run~ 

11.1.6.1 Go to main tab and click on the rack editor bulton. Enter your 
samples and the appropriate QC. CCV and CCB checks can be 
entered in the macro column. This tab may also be reached by 
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clicking on the autosampler icon at the top of the page. 

11.1.7 Set up the calibration. 

11. 1.7. 1 Enter or verify the standard values. From the runner menu click 
on the standard tab. Click the buttons to the left of the standards 
that are to be run. Also click on the number of replicates to be run 
for each standard. Normally one replicate is run per standard. 
The standard concentrations are defined under the database 
menu under the line Info tab. The check standard concentrations 
and acceptance ranges are also defined under this line info tab. 
Make sure to always click apply when any changes are made in a 
tab. 

1~.2 Add hydroxylamine hydrochloride to all samples and standards as outlined 
below. 

11.2.1 Add 2.4 ml of hydroxylamine hydrochloride solution to each standard 
and sample and swirl until the solution has been completely 
decolorized. Transfer to a calibrated glass cylinder and dilute to a final 
volume of 60 ml and swirl to mix. 

11.2.2 They hydroxylamine hydrochloride can be added using a bottle 
pipettor which Is accurate in a range of 90 to 110%. 

11 .3 Measure out aliquots of the digested standards and samples Into the 
autosampler cups. Work from the prep log and double check all transfers. let 
all samples sit uncovered in the open autosampler vials for a minimum of one 
minute. Place the racks in the autosampler. Move the stannous chloride line 
Into the stannous chloride bottle. 

11.4 S!artlhe calibration. 

11.4.1 Turn on the realtime report by checking the realtime printing option 
on the runner menu either under main or under sample. Then go to the 
runner menu and the standard tab. Push the standard auto button. 
The calibration curve will be run by the autosampler. When the curve 
is complete, go to the database menu and cllck the calibration curve 
tab. Check to make sure that all acceptance criteria are met and then 
accept the curve. See section 13.3 for calibration curve criteria. Make 
sure that the curve is printed as soon as it Is accepted. 

11.5 After the calibration has been accepted, start to run the samples. 

11.5.1 Go to the runner menu and the sample tab. Pick the autosampler rack 
that is to be run and type In the start cup and the end cup. Then push 
the button for run auto. 

11.6 Review the data. Any samples that are over the range of the curve should be 
diluted with the dilution acid (see Section 9.3) and reanalyzed. Ills 
recommended thai any sample analyzed after a sample with a value over the 
curve be reanalyzed for confirmation. Make sure to bracket every 10 samples 
with CCV and CCB checks. 
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11.7 Both paper and electronic reports can be generated using the report option. 
Never delete any samples from the reports. Electronic reports should be 
transferred into the LIMS system where the final calculations are done. 

11.7.1 Go to the data base menu and pick the report tab. Make sure that the 
correct report specification has been chosen (normally Accutest). 
Pick the batch that is to be printed and then push the generate report 
button. Generate both the electronic reports (prn file) and printed 
reports (report) from this menu. 

11.8 The calculations are done in the LIMS as described below. A final volume of 
40.0 ml is used for calculation purposes for graphite heating block digestions. 
(The volume of 60.0 ml is factored out since all standards and samples are 
brought up to the same final volume and standard concentrations are 
calculated based on 40.0 mi.) 

Final sample concentration in mg/l = 

concentration in the digestate in ugll x final volume in ml 
Initial volume in ml 

11.9 Review the data in the liMS, adding comments and accapting results as 
appropriate. 

11.10 Shut down the instruments. 

11.10.1 To shut down the Hydra AA instrument, move the stannous chloride 
line from the stannous chloride bottle to the rinse container. Let the 
system rinse with 10% nitric for several minutes. Then switch the bath 
to Dl water and let rinse for several more minutes. Then empty the 
rinse bath and let the pump and gas run until the lines are completely 
dry. Go to Taskmaster and select the standby mode option. Release 
the tension on ail of the pump clamps. 

12.0 COLD VAPOR ANALYSIS PROCEDURE HYDRA AA II 

12.1 While the samples are digesting, begin setting up the Leeman analyzer 
following the steps outlined below. Additional Instructions are available In the 
Instrument operators' manual. 

12.1.1 Turn on the nitrogen and adjust !o 60 to 90 psi. Turn on the instrument 
power if i! Is not already on. 

12.1.2 Check the pump tubing and make sure that it Is not flattened. Change 
If appropriate. Put the tubing in the clamps on the pump. Check the 
drying line and make sure that it is clean. Put fresh stannous chloride 
solution in the stannous chloride bottle. Fill the rinse bath or rinse 
bottle with fresh 10% nitric acid. The bath should be filled no more 
than~ full. Place the autosampler line and the stannous chloride line 
in the rinse container. 
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12.1.3.1 For the Hydra AA II, open the Envoy software. Go to Method 
and click Instrument ControL On the Instrument Control page, 
click the startup icon. This will turn on the lamp, gas, and pump. 
You may also turn on/off the lamp, gas and pump Individually on 
the Instrument Control Page. 

12.1.4 Tighten the pump clamps until the flow is coming evenly through the 
lines. Do not overtighten. 

12.1.4.1 Go to the Instrument control tab and pick the gas control test 
option. The Input should be approximately 0.25 LPM. If the 
pressures are not correct, check with the area supervisor or 
manager before proceeding. 

12.1.5 Start a batch to save your data. 

12.1.5.1 Create a new chapter (Data File} by clicking Analysis. The batch 
should normally be named H5 followed by the month date and 
year, followed by the matrix designation for the batch, following 
by the run number. For example, the first water balch on 
instrument for 3124103 would be named H5032411w1. The 
realtime print option can also be turned on from this tab. 

12.1.6 Set up autosampler racks containing the samples that are going to be 
run. 

12.1.6.1 Create a new sequence by clicking sequence-new. Type the 
sequence name. After typing the samples in to sequence page 
make sure to click update and save. CCV and CCB checks can be 
entered in the macro column of the sequence page. 

12.1.7 Set up the calibration. 

12.1.7.1 Go to the Method menu, enter or verify the standard 
concentration by clicking on the standard tab. Also select number 
of replicates to be run for each standard. Normally one replicate 
Is run per standard. The check standard concentrations and 
acceptance ranges are also defined under this standard Info tab. 
Make sure to always click apply when any changes are made ln·a 
tab. 

12.2 Add hydroxylamine hydrochloride to all samples and standards as outlined 
below. 

12.2.1 Add 2.4 ml of hydroxylamine hydrochloride solution to each standard 
and sample and swirl until the solution has been completely 
decolorlzed. Transfer to a calibrated glass cylinder and dilute to a final 
volume of 60 ml and swirl to mix. 

12.2.2 They hydroxylamine hydrochloride can be added using a bottle 
plpettor which Is accurate in a range of 90 to 110%. 
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12.3 Measure out allquots of the digested standards and samples into the 
autosampler cups. Work from the prep log and double check all transfers. Let 
all samples sit uncovered in the open autosampler vials for a minimum of one 
minute. Place the racks In the autosampler. Move the stannous chloride line 
into the stannous chloride botlle. 

12.4 Start the calibration. 

12.4.1 Click run sequence. The instrument will run the calibration and then 
pause. Click stop. Go to the Calibration page. Accept the calibration 
and then print the calibration. Click the Document Icon, then choose 
HG5-PDF. Rename the file as MA--_cal. 

12.5 After the calibration has been accepted, start to run the samples. 

12.5.1 For the Hydra AA II, go to the Sequence page. Right click on the first 
sample (ie. ICV) and click start from here. 

12.6 Review the data. Any samples that are over the range of the curve should be 
diluted with the dilution acid (see Section 9.3) and reanalyzed. It is 
recommended that any sample analyzed after a sample with a value over the 
curve be reanalyzed for confirmation. Make sure to bracket every 10 samples 
with CCV and CCB checks. 

12.7 Both paper and electronic reports can be generated using the report option. 
Never delete any samples from the reports. Electronic reports should be 
transferred Into the LIMS system where the final calculations are done. 

12.7.1 Go to analysis-Click result-Click chapter. Then go to report and select 
report spec. The normal report spec is "ACCUTEST'. Click OK. Click 
on chapter in order to select all samples. Then click report output and 
then csv.file. Save as MA-•**.csv. To print, select printer output and 
then type the report title (i.e. MA'~) and enter OK. 

12.8 The calculations are done In the LIMS as described below. A final volume of 
40.0 mils used for calculation purposes for graphite healing block digestions. 
(The volume of 60.0 mils factored out since all standards and samples are 
brought up to the same final volume and standard concentrations are 
calculated based on 40.0 mi.) 

Final sample concentration In mg/L = 

concentration In the dlgestate in ug/1 x final volume in ml 
Initial volume in ml 

12.9 Review the data in the LIMS, adding comments and accepting results as 
appropriate, 

12.10 Shut down the instruments. 

12.10.2 To shut down the Hydra AA II, move the stannous chloride line from 
the stannous chloride bottle to the 10% HN03 rinse bottle. Let the 
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system rinse with 10% HN03 for several minutes. Then switch the line 
to Dl water bottle and let rinse for several more minutes. Let the pump 
and gas run until the lines are completely dry. Then go to Instrument 
control menu and click off Icon for Lamp, Gas and Pump. 

13.0 QUALITY CONTROL 

Below is a summary of the quality control requirements for this method. Make sure to 
check with the laboratory supervisor or manager for any additional client specific quality 
control requirements. 

13.1 Instrument Detection Limits (IDLs). The instrument detection limits must be 
done a minimum of once per year or when Instrument conditions change 
significantly. The IDL is generated by running 10 replicates of a digested 
blank. The IDL Is then defined as 31imes the standard deviation of the 10 
replicates of the blank. 

13.2 Method Detection Limits (MDLs). MDLs should be established using a solution 
spiked at approximately Slimes the estimated detection limit. To determine the 
MDL values, take seven replicate allquots of the spiked sample and process 
through the entire analytical method. The MDL Is calculated by multiplying the 
standard deviation of the replicate analyses by 3.143, which is the student's I 
value for a 99% confidence level. MDLs should be determined approximately 
once per year or whenever there is a significant change in the background or 
Instrument response. 

13.3 Instrument Calibration. The Instrument must be calibrated dally or at a 
minimum of once every 24 hours and each time the lnstnument is set up. 
Calibration standards should be prepared fresh with each preparation batch. A 
minimum of a blank and 5 standards are required. The correlation coefficient 
of the curve must be a minimum of 0.995. No samples should be analyzed 
until all of the calibration criteria are met. Res loping is acceptable as long as It 
is immediately preceded and immediately followed by a complaint CCV and 
CCB. 

13.4 Linear Dynamic Range (LDR). For each Instrument, the upper limit of the linear 
dynamic range must be established. A linear calibration should be prepared 
from 3 standards, one of which is close to the upper limit of the linear range. 
The LDR is determined by analyzing succeedingly higher standard 
concentrations of mercury until the observed analyle concentration is no more 
than 10 percent below the true value of the standard. Sample concentrations 
that are greater than 90% of the determined upper LDR limit must be analyzed 
using dilutions. The LDR should be verified annually or whenever there Is a 
significant change in the instruments analytical performance. 

13.5 Quality Control Sample (also referred to as Initial Calibration Verification 
Standard (ICV)). At a minimum of once per quarter, a standard from a different 
source than the calibration standard must be analyzed. Normally this Is 
analyzed at the beginning of the run after the CCV and CCB checks. The ICV 
must be within 10 percent of the true value. It is recommended that this 
standard be analyzed with each run so that ills Included with all client reporls. 
For SW846 7470A, this standard should be at a concentration near the 
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midpoint of the calibration curve. If the rev is outside of the acceptance limits, 
then the problem must be corrected and the ICV reanalyzed and shown to be 
within QC limits before any samples can be reported. All reported samples 
must be bracketed by an ICV which meets acceptance criteria. 

13.5.1 If the ICV is biased high and all sample results are< Rl, then, at the 
discretion of the data reviewer, data may be reported. 

13.6 Method Blank. The laboratory must digest and analyze a method blank with 
each set of samples. A minimum of one method blank is required for every 20 
samples. For a running batch, a new method blank is required for each 
different digestlon day. The method blank must contain mercury at less that 
the reporting limit If the method blank contains over that limit, the samples 
must be redigested or reanalyzed. The exception to this rule Is when the 
samples to be reported contain greater than 10 times the method blank leveL 
In addition, if all the samples are less than a client required limit and the 
method blank Is also less than that limit, then the results can be reported as 
less than that limit 

13.7 lab Control Sample. The laboratory must digest and analyze a laboratory 
control sample (spike blank) with each set of samples. A minimum of one lab 
control sample is required for every 20 samples. For a running batch, a new lab 
control sample is required for each different digestion day. For method 245.1, 
the laboratory must assess laboratory performance of an aqueous lab control 
against recovery limits of 85to 115 percent. For method 7470A, the laboratory 
must assess laboratory performance of an aqueous lab control against 
recovery limits of 80 to 120 percent. In either case, if the lab control recovery 
is high and the results of the samples to be reported are less than the reporting 
limit, then the sample results can be reported with no flag. If the lab control 
recovery is low or there are samples above the reporting limit, then all affected 
samples must be redigested and reanalyzed. 

13.8 Matrix Spike. 

13.8.1 For method 245.1, the laboratory must add a known amount of each 
analyte to a minimum of 1 in 10 samples. The spike recovery should be 
within the limits of 70 to 130. If a matrix spike Is out of control, then the 
results should be flagged with the appropriate footnote. If the matrix 
spike amount Is less than one fourth of the sample amount, then the 
sample cannot be assessed against the control limits and should be 
footnoted to that effect. 

13.8.2 For method 7470A, the laboratory must add a known amount of each 
analyte to a minimum of 1 In 20 samples. The laboratory should assess 
the matrix spike recovery against limits of75 to 125. (In house control 
limits are also generated on an annual basis and are used to support 
the default limits.) An exception to this rule occurs where the sample 
concentration exceeds the spike concentration by a factor of 4 or 
more. If the matrix spike fails this criterion, then the sample should be 
flagged as showing possible matrix interferences. 

13.8.3 Both the matrix spike amount and the sample amount are calculated 
to the IDL for any given element Any value less than the IDL is treated 
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(Spiked Sam ole Result- Sample Result) x 100 = MS Recovery 
(Amount Spiked) 

13.9 Matrix Spike Duplicate or Matrix Duplicate. The laboratory must digest a matrix 
spike duplicate or a duplicate sample for a minimum of 1 in 20 samples. Matrix 
spike duplicates are normally used unless otherwise specified by client 
requirements. The relative percent difference (rpd) between the matrix spike 
duplicate and the matrix spike or between the duplicate and the sample should 
be assessed. The calculations for both rpds are shown below. 

13.9.1 For method 245.1, the control limits for the matrix spike duplicates or 
the duplicates are calculated on an annual basis and are used to 
assess whether a matrix spike duplicate or a duplicate is in control. If 
it is out of control, then the results should be flagged with the 
appropriate footnote. If the sample and the duplicate are less than 5 
times the reporting limits and are within a range of± the reporting 
limit. then the duplicate is considered to be in control. 

13.9.2 For method 7470A,the duplicate or matrix spike duplicate RPD must 
be assessed against a limit of 20% RPD. (In house control limits are 
also generated on an annual basis and are used to support the default 
limits.) If it is out of control, then the results should be flagged with the 
appropriate footnote. If the sample and the duplicate are less than 5 
times the reporting limits and are within a range of± the reporting 
limit, then the duplicate is considered to be in control. 

13.9.3 Both the duplicate amount and the sample amount are calculated to 
the IDL for any given element. Any value less than the IDL is treated 
as zero. Refer to the calculations shown below. 

(Sample Result- Duplicate Result) x 100 = % RPD 
(Sample Result+ Duplicate Result) x 0.5 

or 

OMS Result· MSD Resultl) x 100 = MSD RPD 
(MS Result+ MSD Result)/2 

13.10 Continuing Calibration Verification. (Also known as the instrument 
performance check solution.) The CCV must be from the same source as the 
calibration curve. 

13.10.1 Analyze the continuing calibration verification solution and the 
continuing calibration blank after every tenth sample and at the end of 
the sample run. If the CCV solution is not within a method specified 
range of the true value, then no samples can be reported In the area 
bracketed by that CCV. (Note: the exception is if the CCV is biased 
high and the samples are less than the detection limit. In that case, 
the samples can be reported with no flag.) The CCV concentration 
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should be at or near the mid-range of the calibration curve. 

13.10.1.1 For method 245.1, the CCV must be within 10 percent of the 
true value. 

13.10.1.2For method 7470A, the CCV must be within 20 percent of the 
true value. 

32.10.2 The ICCV check must also be analyzed at the beginning of the run, 
immediately after the instrument Is calibrated. For method 245.1, this 
first check must be within 5 percent of the true value. If It is not and 
there is not a problem with the standard solution, the instrument 
should be recalibrated and rechecked. 

13.10.2.1This check is not required for method SW8467470A. 

13.11 Continuing calibration Blank. Analyze the continuing calibration verification 
solution and the continuing calibration blank after every tenth sample and at 
the end of the sample run. If the CCB is not less than the reporting limit, then 
no samples can be reported In the area bracketed by the failing CCB. 

13.12 CRA (Low) Check. For all runs, a low check at the level of the CRDL (0.20 ug/1) 
or reporting limit must be analyzed at the beginning of the run before 
analyzing any samples, but not before the ICV. No specific acceptance criteria 
are listed in any of the methods for this standard at this time. An in-house 
criterion of 60 to 160% recovery is applied to this low check standard. If this 
criterion is not met, then all samples associated with this CRA check must be 
reanalyzed along with a compliant CRA check. 

13.12.1 If the CRA is biased high and there is no mercury found in the 
samples, then the sample results may be reported for mercury. If the 
CRA is biased high and there is mercury found in the samples, then 
the samples with Hg at levels ranging from the CCV to the high 
standard may be reported. Samples with levels of mercury between 
the CRA and the CCV standard may be biased high and cannot be 
reported. 

13.12.2 Some client may require additional bracketing low checks to be 
analyzed. Client specific limits may also be required. Check with the 
area supervisor or manager for more information. 

14.0 DOCUMENTATION REQUIREMENTS 

Refer to the laboratory Quality Assurance Manual for additional documentation 
requirements. 

14.1 Sample Worksheets. Digestion data sheets for the Hg water samples must 
show all digestion information including the sample ID's, sample volumes, 
bottle numbers. start times, end limes, and pressure or temperature, as 
appropriate for all digestions. The digestion method (i.e digestion block) 
must be indicated on the digestion sheet. All sample information should be 
clearly entered on these sheets. In addition, any unusual characteristics of the 
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samples or the digestion procedure should be noted in the Comments 
sections. Make sure also that all dilutions are clearly documented. 

14.2 Standards and Reagents. All stocks and reagents must be recorded in the 
reagent logbook. All standards should be recorded on the digestion log wlth 
the samples. 

14.3 Any run comments should be written on the raw data for the analysis and on 
the run log In the LIMS. 

14.4 Annual boUle calibration verifications must be documented in the Mercury 
Bottle calibration log. 

15.0 DATA REVIEW AND REPORTING 

15.1 All samples should be updated to QC batches in the LIMS system. The 
analyst is responsible for reviewing all data for compliance with the QC 
outlined in this SOP. They are responsible for making sure that the raw data 
is fully documented and it is loaded into the LIMS system. They are 
responsible for submitting samples for redigestion and reanalysis, when 
appropriate. 

15.2 After the analyst review is completed, the supervisor or a designated reviewer 
shall review the run for technical compliance to the SOP. The reviewer Is also 
responsible for making sure that the QC calculations are done correctly and 
that appropriate flags are added. 

15.3 After the reviewer completes their review, the data is released for client 
access in the LIMS. The raw data and the run log are submitted to the area 
manager. The manager periodically does an additional review on data for 
technical completeness. Any hardcopy raw data Is transferred to the report 
generation department for scanning and storage. Instrument data Is 
transferred electronically. 

16.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

16.1 Users of this method must perform all procedural steps in a manner that 
controls the creation and/or escape of wastes or hazardous materials to the 
environment. The amounts of standards, reagents, and solvents must be 
limited to the amounts specified in this SOP. All safety practices designed to 
limit the escape of vapors, liquids or solids to the environment must be 
followed. All method users must be familiar with the waste management 
practices described in section 16.2. 

16.2 Waste Management. Individuals performing this method must follow 
established waste management procedures as described in the waste 
management SOP, EHS 004. This document describes the proper disposal of 
all waste materials generated during the testing of samples as follows; 

16.2.1 Non hazardous aqueous wastes. 

16.2.2 Hazardous aqueous wastes. 

16.2.3 Chlorinated organic solvents. 
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16.2.4 Non-chlorinated organic solvents. 

16.2.5 Hazardous solid wastes. 

16.2.6 Non hazardous aqueous wastes. 

17.0 ADDITIONAL REFERENCES 

17.1 Leeman Hydra II AA instrument manual. 

17.2 Leeman Hydra AA Instrument manual. 
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TEST NAME: METALS BY INDUCTIVELY COUPLED PLASMA ATOMIC EMISSION SPECTROMETRY 
(ICP) USING SOLID STATE ICP. 

METHOD REF: SW846 6010C 

Revised Sections: 1.2, Tables 1, 2, 3, 4, and 5 

1.0 SCOPE AND APPLICATION 

1.1 This method is applicable for the determination of metals in water, wipes, sludges, sediments, 
and soils. Sample matrices are pretreated following SW846 methods for digestion of soil, 
sediment. sludge, wipe or water samples. Refer to specific digestion SOP's for more information 
on digestion techniques. 

1 .2 A variety of metals can be analyzed by !CAP. These include, but are not limited to, AI, Sb, A:i., 
Ba, Be, B, Cd, Ca. Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, S, Se, Sl, Ag, Na, Sr, 11, Sn, Ti, Pd. V, 
W, Zn, and ZI. 

2.0 SUMMARY 

2.1 Prior to analysis, samples must be solubilized or digested using appropriate Sample 
Preparation Methods. When analyzing groundwater samples for dissolved constituents, acid 
digestion is not necessary if the samples are filtered and acid preserved prior to analysis. 

2.2 This SOP describes operation of the ICAP 6500 Spectrometer following metlhod SW846 
6010C. 

2.2.1 This Inductively coupled argon plasma optical emission spectrometers (ICP-OES) 
uses an Echelle optical design and a Charge Injection Device (CID) solid-state 
detector to provide elemental analysis. Control of the spectrometer is provided by 
PC based iTEVA software. 

2.2.2 In the instrument, samples are nebulized and the resulting aerosol is transported to 
the plasma torch. Element-specific emission spectra are produced by a radio­
frequency Inductively coupled plasma. The spectra are dispersed by a spectrometer, 
and the Intensities of the emission lines are monitored tlhe solid state detector. 

2.2.3 Background correction is required for trace element determination. Background 
must be measured adjacent to analyte lines on samples during analysis. The 
position selected for the background-intensity measurement, on either or both sides 
of the analytical line, will be determined by the complexity of the spectrum adjacent 
to the analyte line. In one mode of analysis the position used should be as free as 
possible from spectral interference and should reflect the same change in 
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background intensity as occurs at the analyte wavelength measured. Background 
correction Is not required in cases of line broadening where a background correction 
measurement would actually degrade the analytical result. Interferences which 
cannot be addressed with background correclion must be corrected using the 
appropriate interelemenl correction factors. 

3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 

3.1 Reporting Limit. The normal reporting limits for this method have been established at the 
concentrations listed in Table 1. Reporting limits may vary depending on client needs and lab 
protocols, but the reporting limits must always be verified with a low check which meets the 
criteria outlined In this SOP. In addition, the reporting limits must always be greater than the 
MDL. Refer to the scheduling sheets and check with the metals supervisor for further 
information. 

3.2 Method Detection Limit. Experimentally determine MDLs using the procedure specified in 40 
CFR, Part 136, Appendix B. This value represents the lowest reportable concentration of an 
indMdual compound that meets the method qualitative identification criteria. 

3.2.1 Experimental MDLs must be determined annually for this method. 

4.0 DEFINITIONS 

BATCH: A group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For QC purposes, n the number of 
samples in a group is greater than 20, then each group of 20 samples or less will all be handled as 
a separate batch. 

CALIBRATION CHECK STANDARD. The calibration check standard is a mid-range calibration 
standard. It Is recommended that the calibration check standard be run at a frequency of 
approximately 10 percent during an analysis run, whichever is more frequent, and at the end of the 
analysis sequence. For this method, the mid-level calibration check standard criteria is ± 10 percent 
of the true value and the relative standard deviation for the replicates that are greater than 5 times 
the reporting limit is less than 5 percent. The exception to this rule is if the recovery on the 
calibration check standard is high and the samples to be reported are less than the reporting limit. 

EXTERNAL CHECK STANDARD. The external check standard is a standard from a separate 
source than the calibration curve that is used to verify the accuracy of the calibration standards. An 
external check must be run with each calibration. For this method, the external check standard 
criteria is ± 1 0 percent of the true value and the replicates that are greater than 5 times the reporting 
limit should have a relative standard deviation of less than 5 percent. If the external check is 
outside of the control limits for a given parameter, all samples must be reanalyzed for that 
parameter after the problem has been resolved. 

SPIKE BLANK OR LAB CONTROL $AMPLE. Digest and analyze a laboratory control sample or 
spike blank with each set of samples. A minimum of one lab control sample or spike blank Is 
required lor every 20 samples. For a running balch, a new lab control sample or spike blank is 
required lor each different digestion day. Assess laboratory performance against the control limits 
of 80 to 120 percent. In house limits should also be generated once sufficient data (usually a 
minimum of 20 to 30 analyses) is available ro support the default limits. For solid lab controls, the 
elements should be within the range given by the lab control supplier. If the lab control or spike 

R2-0001240



Accutest Laboratories 
Standard Operating Procedure 

FN EMA227-ll4 
Pub. Date: 10/23110 
Rev. Date: 09(08/11 
Page 3 of28 

blank is outside of the control limits for a parameter, all samples must be redigested and reanalyzed 
for that parameter. The exception is if the lab control or spike blank recovery is high and the results 
of the samples to be reported are less than the reporting limn. In that case, the sample results can 
be reported with no flag. 

MATRIX: The component or substrate (e.g., water, soli) which contains the analyte of interest. 

MATRIX SPIKE DUPLICATE: A matrix spike duplicate sample is digested at a minimum of 1 in 20 
samples. The relative percent difference (RPD) between the matrix spike duplicate and the matrix 
spike should be assessed. A duplicate may be used in place of the matrix spike duplicate on client 
request. The matrix spike duplicate RPD is calculated as shown below. The control limit for the 
duplicate is 20% rpd. If a duplicate Is out of control, flag the results with the appropriate footnote. If 
the sample and the duplicate are less than 5 times the reporting limits and are within a range of± 
the reporting limit, then the duplicate is considered to be in control. 

!!Matrix Spike Result- Matrix SpikeDuplicate Result!) x 100 = Dupllcate RPD 
(Matrix Spike Result + Matrix Spike Duplicate Resul!)/2 

MATRIX SPIKE: The laboratory must add a known amount of each analyte to a minimum of 1 in 20 
samples. The matrix spike recovery Is calculated as shown below. Assess laboratory performance 
against the default limits of 75 to 125 percent. If a matrix spike Is out of control, then the results 
should be flagged with the appropriate footnote. If the matrix spike amount Is less than one fourth 
of the sample amount, then the sample cannot be assessed against the control limns and should be 
footnoted to that effect. 

(Spiked SamRie Result- Sample Result) x 100 ~Matrix Spike Recovery 
(Amount Spiked) 

METHOD BLANK. The laboratory must digest and analyze a method blank with each set of 
samples. A minimum of one method blank is required for every 20 samples. For a running batch, a 
new method blank is required for each different digestion day. If no digestion step is required, then 
the method blank Is equivalent to the reagent blank. The method blank must contain the parameter 
of interest at levels of less than Y. of the reporting limit for that parameter. If the method blank 
contains levels over this level, then the samples must be redigested and reanalyzed. The 
exception to this rule is when the samples to be reported contain greater than 10 times the method 
blank level. In addition, if all the samples are less than a client required limit and the method blank 
is also less than that limit, then the resuils can be reported as less than that limit. 

METHOD DETECTION LIMITS !MDLSl. The minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration is greater than zero and 
is determined from analysis of a sample in a given matrix containing the analyte. MDLs should be 
determined approximately once per year for frequently analyzed parameters. 

REAGENT BLANK: The reagent blank Is a blank that has the same matrix as the samples, i.e., all 
added reagents, but did not go through sample preparation procedures. The reagent blank is an 
indicator for contamination introduced during the analytical procedure. (Note: for methods requiring 
no preparation step, the reagent blank Is equivalent to the method blank.) Either a reagent blank or 
a method blank must be analyzed with each batch of 20 samples or less. The concentration of the 
analyte of interest in the reagent blank must be tess than the reporting limit for that analyte. If the 
reagent blank contains levels over the reporting limns, the samples must be reanalyzed. The 
exception to this rule is when the samples to be reported contain greater than 10 times the reagent 
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blank level. In addition, if all the samples are less than a client required limit and the reagent blank 
is also less than that limit, then the results can be reported as less then that limit 

REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 
synonymous terms for reagents which conform to the current specifications of the Committee on 
Analytical Reagents of the American Chemical Society. 

REAGENT WATER: Water that has been generated by any method which would achieve the 
performance specifications for ASTM Type II water. 

ST ANOARD CURVE: A plot of concentrations of known analyte standards versus the instrument 
response to the analyte. Calibration standards are prepared by successively diluting a standard 
solution to produce working standards which cover the working range of !he instrument. Standards 
should be prepared at the frequency specified In the appropriate section. The calibration standards 
should be prepared using the same type of acid or solvent and at the same concentration as will 
result in the samples following sample preparation. This is applicable to organic and inorganic 
chemical analysis. 

LOW LEVEL CALIBRATION VERIFICATION (CRI or LLCCVl. The LLCCV or CRl standard Is a 
check standard containing the elements of Interest at (or below) the reporting level for each element. 
For this method, the CRI (LLCV) must be analyzed at the beginning and end of each calibration 
(analysis) batch. The acceptance criterion for the CRI check is 70 to 130% recovery. If an elemenl 
does not meet this criterion, then all bracketed samples for that element in the concentration range 
between the CRI and the CCV must be reanalyzed. Samples containing concentrations higher than 
the CCV may be reported as long as CCV criteria are met. 

5.0 HEALTH & SAFETY 

5.1 The analyst must follow normal safety procedures as outlined in the Accutest Health and Safety 
Plan and Personal Protection Policy, which include the use of safety glasses and Jab coats. In 
addition, all acids are corrosive and must be handled with care. Flush spills with plenty of water. 
If acids contact any part of the body, flush with water and contact the supervisor. 

5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 
determined; however, each chemical must be treated as a potential health hazard. Exposure 
to these reagents must be reduced to the lowest possible level. The laboratory Is responsible 
for maintaining a currenl awareness file of OSHA regulations regarding the safe handling of. 
the chemicals specified in this method. A reference file of data handling sheets must be 
made available to all personnel involved in these analyses. 

6.0 PRESERVATION & HOLDING TIME 

6.1 All water samples should be preserved with nitric acid to a pH of 2 or less. All solid samples 
should be stored In a refrigerator at 4 degrees C. 

6.2 All samples should be analyzed within 6 months of the dale of collection. 
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7.1 Several types of interferences can cause inaccuracies in trace metals determinations by ICP. 
These Interferences are discussed below. 

7.2 Spectral Interferences are caused by overlap of a spectral line from another element, 
unresolved overlap of molecular band spectra, background contribution from continuous or 
recombination phenomena. and background contribution from stray light from the line emission 
of high concentration elements. Corrections for these Interferences can be made by using 
interfering element corrections, by choosing an alternate analytical line, and/or by applying 
background correction points. 

7.3 Physical interferences can be caused by changes in sample viscosity or surface tension, by 
high acid content in a sample, or by high dissolved solids in a sample. These Interferences can 
be reduced by using an Internal standard, by making sample dilutions or by analyzing a sample 
using the method of standard addltlons. 

7.4 Chemical interferences are not pronounced wtth ICAP due to the high temperature of the 
plasma, however if they are present, they can ba reduced by optimizing the analytical conditions 
(I.e. power level, torch height, etc.). 

8.0 EQUIPMENT AND SUPPLIES 

8.1 Currently there are two solid stale ICPs avaUable for use in the lab. Both are Thermo 6500 
ICP units. These units have been optimized to obtain low detection limits for a wide range of 
elements. Since they are solid state systems, different lines may be included for elements to 
obtain the bast analytical results. However. the lines which are ncrmally included in the 
normal analysis program are shown In Table 2. 

8.2 Instrument autosamplers. For random access during sample analysis. 

8.3 Class A volumetric glassware and pipets. 

8.3.1 All glassware must be washed with soap and tap water and then soaked in a 10% 
nitric acid bath for a minimum of 2 hours. It must then be rinsed at least 3 times with 
deionized water. 

8.4 Glass autosampler tubes 

8.4.1 Autosampler tubes must be washed with soap and tap water and then soaked In a 
10% nitric acid bath for a minimum of 2 hours. They must then be rinsed at least 3 
times with deionized water. 

8.5 Autopipeters wtth tips. These must be calibrated and checked as outlined in the autopipeter 
SOP, EOA004. 

9.0 REAGENTS 

9.1 All chemicals listed below are reagent grade unless otherwise specified. Deionized water must 
be used whenever water is required. The expira~on date for standards and reagents is the date 
supplied by the manufacturer or if no explratlon date is given, a default of 6 months Is used. For 
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acid solutions (nitric, sulfuric, hydrochloric) the expiration date is 2 years from the date of 
preparation of the solution. 

9.2 Hydrochloric acid, trace metals grade. 

9.3 Nitric Acid, Baker instra-analyzed or equivalent. 

9.4 Standard stock solutions available from Absolute, Inorganic Ventures, MV Laboratories, Ultra 
Scientific or equivalent. Note: All standards must be ICP quality standards. 

9.5 Calibration Standards. These can be made up by diluting the stock solutions to the appropriate 
concentrations . It is recommended that fresh calibration standards should be prepared a 
minimum of every two weeks. They must be monitored on a daily basis by comparison to an 
ICV. Standards which are going to be stored for several days should be transferred to FEP 
fluorocarbon or previously unused polyethylene or polypropylene bottles for long term storage. 

9.5.1 Standards should be approximately matrix matched to the samples. For most 
samples, a 5 percent nitric acid and 5 percent hydrochloric acid will approximate the 
acid matrix of the sample and limit nebulization problems. If it is known that the 
samples contain a significan~y different acid matrix, then the matrix of the standards 
should be modified or the samples should be diluted so that they are in a similar matrix 
to the curve. 

9.5.2 Standards should be prepared so that there is minimal spectral interference between 
analytes. 

9.5 .3 Refer to the standards book for the make-up and concentrations of standards and 
stock solutions being used to calibrate the lCP. The standard curve consists of a blank 
and 3 non-zero standards at the levels shown in Table 3. 

9.6 CallbrationiRinse Blank. The calibration blank is prepared by diluting a mixture of 50 ml of 
concentrated nitric acid and 50 ml of concentrated hydrochloric acid to a final volume of 1 ltter 
with deionized water. 

9.7 Analytical Quality Control Solutions. All of the solutions below are prepared by adding either 
mixed or single element metals solutions to a sol~on containing 5 percent nitric acid and 5 
percent hydrochloric acid and diluting to a fixed final volume with this acid mixture. All of these 
solutions should be placed in FEP fluorocarbon or previously unused polyethylene or 
polypropylene bottles for long term storage. 

9. 7.1 Initial Calibration Verification solution. This standard solution must be made from a 
different source than the calibration curve. The values for each element should be near 
the midpoint of the calibration curve. This solution is used to verify the accuracy of the 
lnHial calibration. See Table 4 for suggested ICV concentrations. 

9. 7. 2 Continuing Calibration Verification solution. The metals concentrations for this standard 
should be at approximately the mid-point of the calibration curve for each element. This 
standard should be prepared from the same source that is used for the calibration 
curve. See Table 4 for suggested CCV concentrations. 
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9. 7.3 Interference Element Check Solutions. These solutions should be used on a periodic 
basis to check the Interfering element corrections on the instruments. Note: If 
Interferences from different elements than those listed below are a problem, the 
interfering element solutions may be modified. Two acceptable solutions are outlined 
below. 

9.7.3.1 ICSASolution. The ICSAsolution contains only the interfering elements. The 
recommended concentrations are shown below. If the linear ranges on a given 
Instrument are lower than these levels, the concentrations may be set near the 
top of the linear range for those elements. 

AI 500mg!L 
Ca 400 mgJL 
Fe 200 mg/L 
Mo 500 mg/L 

9.7.3.2 ICSAB Solution. The ICSAB solution contains both the lnteiferents and the 
analytes of interest. The recommended concentrations are shown below. If the 
linear ranges on a given instrument are lower than these levels, the 
concentrations may be set near the top of the linear range for those elements 

I Ao. 1.0mQ/L Zn 1.0 mQ 
'Ba 0.50 mo.IL As 1.0 mg. 
I Be 0.50mg/L Se 1.0mQL 
: Cd 1.0 mo.IL Sb 1.0 ffi!l i 

1 Co 0.50 mg/L Tl 1.0mg.L 
Cr 0.50mo L Mo 0.5mo . 
Cu 0.50mn L Pd O.Smo i 
Mn 0.50m IL AI 500mg L 
Nl 1.0 mg L Ca 400 mgJ 

: Pb 1.0 mo. L Fe 200 mg; I 

IV 0.50 mg/L Mg : 500mg/L i 
LW 0.50 mo./L Zr L 0.50 mg!l. 

9. 7.4 CRI Standards (also referred to as LLCCV). The CRI standard must contain the 
elements of interest at (or below) the reporting limit for each element. The CRIIevel 
is at the reporting limit as shown in Table 1. This should be prepared by diluting 
calibration standard(s) to the reporting limit level for each element. They should be 
made In the same matrix as the calibration standards. Note: The CRI must be 
veritled at the RL before any dilutions are applied 

9.8 Matrix Spike and Spike Blank Solution (For soil samples). The final concentrations suggested 
for the matrix spike and spike blank solutions are shown in Table 5. The spiking solution Is 
prepared by adding etther mixed or single element metals solutions to a solution containing 2 
percent nitric acid and di!uling to a fixed final volume with this acid mixture. Two mls of this stock 
solution should be added to the spike blank and the matrix spike before they are digested and 
brought to a final volume of 100 mi. 

9.9 Matrix Spike and Lab Control Solution (For aqueous samples and TCLP leachales). 
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9.9.1 The final concentrations suggested for the matrix spike are shown in Table 5. Two 
spiking solutions, which are used for aqueous samples and TCLP leachates 
respectively. are prepared by adding eHher mixed or single element metals solution to 
soluUons containing 2 percent nitric acid and diluting to a fixed final volume with this 
acid mixture. 0.5 ml of the resuhing stock solution is added to the matrix spike sample 
before they are digested. 

9.9.2 A lab control sample should oo digested and analyzed for every batch of 20 samples 
or less. The LCS is prepared by adding either mixed or single element metals 
solutions to Dl water and bringing up to a fiXed final volume. For TCLP samples, the 
lab control should be made using blank leachate solution rather than 01 water. 50 ml of 
this solution is digested and brought to a final volume of 50 mi. In situations where any 
odd elements. such as B, Sl, Sr, Sn, and Pd, is of interest for a specific project, besides 
a lab control, a spike blank is also digested. 

9.10 Liquid Argon or Argon Gas. Argon is provided by Air Products in the large outdoor lank. No 
lab monitoring of the tank Is normally necessary 

9.11 Internal Standard Solution (whh matrix modifier). To a 11iter flask containing approximately 800 
ml of 01 water, add 1 0.0 ml of 10,000 mg/1 Lithium solution, 5.0 ml of 1 0000 mg/1 indium, and 
1 .000 ml of 10000 mg/1 yttrium. Add 50 ml concentrated nitric acid and 50 ml concentrated 
hydrochloric acid and bring to a final volume of 1000 ml and mix well. This solution is added to 
all samples and standards as the lnslrument is running using a split line on the peristallic pump 

10.0 PROCEDURE 

10.1 General procedure on how to operate the SS Trace1 is described below. Refer to the 
Thermo 6500 operation manual for further details. 

10.2 Before bringing up the Instrument, make sure that the lines, the torch, the nebulizer, and the 
spray chamber are clean, the dehumidifier is filled with 01 water up to the level between 
Minimum and Maximum, and that there are no leaks in the torch area. 

10.3 Tum on the recirculating cooler. Verify that the liquid argon is turned on. 

10.4 Set up the pump tubing and engage the peristaltic pump. 

10.5 Put a new solution of acid rinse into the rinse reservoir. (Note: the composition of the rinse 
solution may be periodically changed to minimize sample introduction problems and sample 
carryover.) If Internal standard is being used, make sure that sufficient lntemal standard 
solution Is prepared. 

10.6 Start up the inslrument following the sequence shown below. 

10.6.1 Double click the ITEVA Control Center Icon on desktop. Type admln In User 
Name field, and then click OK. 

10.6,2 Once the ITEVA Control Center window is opened, click on Plasma Icon at status 
bar area. Then click on Instrument Status to check the Interlock indicators (torch 
compartment, purge gas supply, plasma gas supply, water flow and exhaust should 
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be in green; drain flow and busy should be in gray) and the Optics Temperature. (It 
should be around 38"C.) Click on the Close box. 

1 0.6.3 Click Plasma On. When the plasma is on, click close. Let the instrument warm up 
for 15 to 20 minutes before starting the analysis. New tubing may take an hour to 
stabilize. 

10.7 Torch Alignment and Auto Peak 

10.7.1 If the torch has been cleaned, then it has to be realligned after it is replaced 

10. 7.1.1 Open the method and then click on Sequence lab, then click on List View 
Icon until you reach rack display. 

10.7.1.2 Go to $-6 position (you can assign any position In the rack for torch 
alignment), then right click to select Go to empty sample S:B. (Now, the 
autosampler tip moves from Rinse to this position) 

10.7.1 .3 Click on Analysis tab, then selectTorch Allgnmentfrom Instrument drop 
down menu. There will be a pop up dialog box present. Click RUN. Then 
there will be another dialog box pop up (This Is a reminder for Torch 
Alignment Solution (2 ppm Zn)), click Ok. Now, the Instrument Is Initiating an 
automated torch alignment. It takes about 7 minutes to complete this step. 
Progress is Indicated in the progress bar. 

10.7.1.4 After Torch Alignment is done, click Close. Click on Sequence tab, then 
follow by list View Icon. 

1 0.7.1 .5 Go to Rinse position at rack display, right click to select Go to rinse and let it 
rinse for 2 minutes. 

10.7.2 Perform Auto Peak. 

10.7.2.1 It is recommended that the Auto Peak Adjust procedure be performed 
monthly or whenever the peak shape has shifted for any element. A 
standard that contains all of the lines of Interest Is used and the system 
automatically makes the appropriate fine adjustment. (CCV solution Is used 
for this process.) 

10.7.2.2 Click Sequence tab, then click on list View Icon till the rack is displayed. 

10.7.2.3 Go to S-5 position (you can assign any position In the rack for auto peak 
adjust), then right click to select Go to empty sample 8:5. (Now, the 
autosampler tip moves from Rinse to this position). Click on Analysis tab. 
All elements' result is showed in the display area. From Instrument drop 
down menu, select Perform Auto Peak. There will be a pop up dialog box 
present. Highlight ...AJI Elements_, then click RUN. Then there will be another 
dialog box pop up (This is a reminder for Perform Auto Peak Solution), click 
Ok. Now, the instrument Is performing auto peak adjust. It takes about 5 
minutes to complete this process. The Auto Peak dialog box will show a 
green • ..J" in front of All Elements, which Indicates Auto Peak is completed. 
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1 0.6.1 Click on Analyst Icon at the workspace. Go the Method and choose Open from the 
drop down menu. Selectthe method with a Revision (usually select the last revision 
used). 

10.8.2 Go to Method tab at the bottom of left-hand comer to click on Automated Output 
at the workspace area. Type a filename In FUename field in the data display area 
(I.e.: SA073107M1: starts with SA, then follow byMM-DD, then M1; M1 indicates 
the first analytical run for that day, then follow by M2, M3 and so on for the second 
and third runs). 

10.8.3 Click on Sequence tab at the bottom of left-hand corner. From Auto-Session drop 
down menu bar, click on New Auto sampler to create a sequence. This will pop up 
a dialog box. then click on New and fill number of samples (i.e.: 100) in the 
Number of Samples field and the sample ID (usually leave this field empty) in 
Sample Name field. Type a sequence name (i.e.: SEQ073107M1: starts with SEQ, 
then MM-DD-YY, then M1; M1 indicates the first analytical run for that day, then 
follow by M2. M3 and so on for the second and third runs) in the Sequence Name 
field. Click OK, then put In '0' on Se!He Time Between Sequences box, click OK 

10.6.4 Right click on Untitled (CETAC ASX-620 Enviro 5 Named Rack is the rack that 
currently using) at the workspace area, click on Auto-Locate ALL to locate all 
samples. 

10.6.5 Double click on Untitled again, then click on the sequence name (i.e.: 
SEQ0731 07M1 ), on the data display area, type the sequence in Samplename 
column, dilution factor (if needed) in CorrFact column, check the box in front of 
Check column, and select an appropriate check table. 

10.8.5 Once done with creating sequence, go to Method drop down menu and save all 
changes as Save As. There will be a Save a Method dialog box presen~ go to Save 
Option to check on "OVerwrite Method and bump revision number'' box, then click 
OK. 

1 0.8. 7 Go to Sequence tab, click on List View Icon from tool bar, then click on Connect 
Autos ampler to PC and Initialize Icon. (Now, the autosampler Up is up and sits on 
the top of the rinse cup.) 

1 0.6.6 The sequence includes the calibration and run quality control. 

1 0.8.6.1 Calibrate the Instrument as outlined below using the standards shown in 
Table 3. This calibration procedure is done a minimum of once every 24 
hours. The calibration standards may be included In the autosampler 
program or they may be run separately. A correlation coefficient of 0.998 or 
betler must be obtained using a first order curve m. Second and third order 
curve fits are not acceptable. 

1 0.6.6.2 Run the CRI (LLCCV) solution after the calibration is completed and before 
any samples are analyzed. 
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10.8.8.2.1 For all samples, the CRI check solution must be at the reporting limit 
for each element. If special client reporting limits are requested, then 
low checks corresponding to those reporting lim~s must also be 
analyzed. 

1 0.8.8.2.2 Method limits of 70 to 130% are applied to the CRI standard, but 
tighter cr~eria may be needed in some client or project specific 
situations. 

1 0.8.8.3 Then continue by analyzing the ICV check standard followed by the CCV, 
CCB, ICSA, ICSAB, and CCV, CCB every 10 sam pies. (An ICB may be run 
following the ICV, but is not required.) For mixed runs (EPA 200.7 and 
SW846 6010C), the first CCV is designated the I CCV. For samples and 
qual~y control, insert the list pointer after a space after the sample. Check 
with the metals supervisors for additional information on the use of 
llstpointers. In general, iistpointer 2 refers to the SW846 6010 method and 
listpointer 1 refers to EPA 200.7 method. 

1 0.8.8.3.1 For the ICV. all elements to be reported must be w~hin 10 percent of 
the true values. After the ICV (and ICB, if run) and before any actual 
samples are analyzed, the CCV and CCB must be analyzed. For the 
CCV, all elements to be reported must be within 10 percent of the 
true values. For both ICV and CCV, all replicates exceed 5 times the 
reporting limit should have a relative standard deviation of less than 5 
percent. Both ICB and CCB results should be Jess than the reporting 
lim~ for the every eiem ent. 

10.8.8.4 Before analyzing any real samples, an Interference check solution must be 
checked. For all spiked elements, the analyzed results must be within 20 
percent of the true results. For unspiked elements, the interfering element 
solutions should contain less than two times the absolute value of the reporting 
lim~ for each element. 

1 0.8.8.5 If the interfering element solution is not within specifications and that element 
must be reported, then new interfering element correction (JEC) factors will 
need to be generated following the procedure outlined in Section 11 below. If 
new IEC's are generated, then the run must be restarted from the JCSA, 
ICSAB quality control samples and new CCV checks must be run before any 
sam pies can be reported. 

10.8.8.6 After the initial analytical quality control has been analyzed, the samples and 
the preparation batch quality control should be analyzed. Each sample 
analysis should be a minimum of 2 readings using at least a 5 second 
integration time. For samples containing levels of elements greater than 
approximately 5 times the reporting limits, the relative standard deviations for 
the replicates should be less than 5%. If not, reanalyze the sample. if, 
upon reanalysis, the RSDs are acceptable, then report the data from the 
reanalysis. If RSD's are not acceptable on reanalysis. then the results for 
that element should be evaluated by the data reviewer and footnoted if 
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necessary. In some cases, an additional dilution analysis may be needed. 
Check with the area supervisor or manager for additional information. 

10.8.8.7 Between each sample, flush the nebulizer and solution uptake system with a 
blank rinse solution for the required period of lime to ensure that analyte 
memory effects are not occurling. A time of 120 seconds Is recommended 
for most analyses wllh the current autosampler set-up. 

10.8.8.8 Analyze the continuing calibration verification solution and the continuing 
calibration blank after every tenth samples during an analysis run, whichever 
is more frequent, and at the end of the sample run. 

10.8.8.9 If the CCV solution is not within 10 percent of the true value, no samples can 
be reported in the area bracketed by the failing CCV for the falling element. 
Additionally, for the elements with a CCV greater than 5 times the reporting 
limit, the relative standard deviation for the replicates should be less than 5 
percent. 

1 0.8.8.1 0 The CCB results must be less than the reporting limit or limit of quantitatlon 
for each desired target analyte. If this criterion is not met, then no samples 
can be reported in the area bracketed by the failing CCB for the failing 
element and all samples should be submitted for reanalysis. 

10.8.8.10.1 However, if the samples are high relative to the CCB (> 10 X the 
CCB level) and a higher reporting limit is acceptable for the final 
end use of the data, then the samples may be evaluated using a 
higher reporting limit to meet the CCB criteria. This must be clearly 
documented on the run if a higher reporting limit is applied. 

10.8.8.10.2 In addition, at the reviewer's discretion, samples that are< RL may 
be reported when the CCB Is biased high. Analysts should assume 
that samples bracketed by a failing CCB must be reanalyzed unless 
instructed otherwise. 

10.8.6.1 0.3 If a CCB fails, if possible, the analyst should stop the run and run a 
new CCV, CCB pair before proceeding with the analysis of any 
additional samples. 

1 0.8.8.11 For one sample per preparation batch, or whenever matrix interferences are 
suspected for a batch of samples, a serial dilution should be prepared. 
Normally the sample used for the serial dilution is the sample that is used for 
the matrix spike and matrix spike duplicate. For the serial dilution, a 1 :5 
dHution must be made on the sample. The results of the 1 :5 dilution should 
agree within 10 percent of the true value as long as the sample is greater 
than 50 times the reporting limit for that element before dilution (or 10 times 
the reporting limit after dilution) and the sample results are within the linear 
range. If not, an interference effect must be suspected and the serial dilution 
result for the element with the suspected interference must be footnoted. 
The serial dilution Is calculated as shown below 
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10.8.8.1211 the matrix spike or matrix spike duplicate is out of acceptable limits, then it is 
reoommended that post-<ligest spikes be prepared to determine potential 
interferences. For the post-spike, the sam pie should be spiked with 
approximately 2 times the sample level or two times the reporting limits, 
whichever Is greater. Limits of 80 to 120 percent are applied. The serial 
dilution Is used to confirm any matrix effects. The post-digest spike recovery 
must be footnoted on the matrix spike recovery or otherwise noted in the 
quality control summary report. 

10.8.8.13 For any readings that exceed the linear range for a given element, a dilution Is 
required. After a high reading, the sample following the high one must be 
examined for possible cal'l)'l:lver. A verification may be necessary by rinsing 
the lines with an acid solution and then rereading the sample. A limit check 
table may be buill into the autosampler file so that samples exceeding the 
linear range are flagged on the rJJN data. 

10.8.8.14 For the interelement spectral Interference corrections to remain valid during 
sample analysis, the interferent concentration must not exceed its linear 
range. If the inlerferent exceeds Its linear range or Its correction factor is big 
enough to affect the element of interest even at a lower concentration, 
sample dilution with reagent blank and reanalysis Is required. In these 
circumstance analyte detection limits are raised. Check with metals 
supervisor for more informallon. 

10.8.8.15Anyllme that the interference is large relative to the sample, dilution may be 
required. Check with the metals supervisor for more Information. 

10.8.8.16 For any readings where the internal standard Is outside of the range of 70 to 
130% of the Internal standard level in the calibration blank, then the sample 
should be diluted until the internal standard Is wijhin that range. 

10.8.9 The CRI (lLCCV) must be analyzed at the end of each calibration (analysis) batch. 
The acceptance crKerion for the CRI check is 70 to 130% recovery. If an element 
does not meet this criterion, then all samples for that element in the concentration 
range between the CRI and the CCV must be reanalyzed. Samples containing 
concentrations higher than the CCV may be reported as long as CCV criteria are 
met. Multiple levels of CRt checks may be analyzed ~different reporting limits are 
being appfied to samples on the run. 

10.8.9.1 More frequent CRI (LCCV) checks may be analyzed during the course of the 
run If system stability a! the low end of the calibration Is questionable or If the 
lab wants to ensure that fewer samples will have to be submitted for 
reanalysis If there is a failed CRI at the end of a run. 

1 0.8.9.2 It is recommended that the CRI check be run bracketing every 4 to 8 hour 
period of analysis. It may be run as frequently as every 10 samples if the 
supervisory staff deems that this is necessary. 

1 0.8.1 0 This method does not require the analysis of an interfering element check solution at 
the end of the run. However, this may be required to meet other method and/or client 
requirements. Run the ICSA and ICSAB solutions every 8 hours unless otherwise 
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instructed by the metals lab supervisor or manager. Note: The decision can also be 
made that the 8 hour ICSA/ICSAB was not required at the time of review. Because the 
8 hour ICSNICSAB is a project specific requiremllnt, the data reviewer can accept 
data where the ICSA/ICSAB was not run every 8 hours for any project that does not 
carry the specific 8 hour requirement. 

10.8.11 After the instrument is optimized, click Run Auto-Session leon to start the run. 

10.8.12 If you need to add or delete samples once the run is started, follow the steps shown 
below. 

10.8.12.1 Adding Samples. 

10.8. 12.1.1 Click on Sequence tab, then click on List View Icon at the tool bar. 
There is the sequence table on the data display area. 

1 0.8. 12.1 .2 Click on Add Samples Icon. This will pop up the dialog box, then fill 
number of samples that need to add in field. Click OK. By doing 
this, samples will be added at the end of sequence without a 
location the rack. 

10.8.12.1 .3 Go to the added samples, on the to position IDcolumn, assign a 
number for each sample. This number will be the position in the 
rack. On the Samplename column, type in sample IDs, fill in Carr 
Fact (if needed) and Check Table. 

10.8.12.1 .4 The added samples will be analyzed at the end of the original 
sequence run order unless you assign them to run under different 
order. 

1 0.8.12.2 Deleting Samples. 

10.8.12.2.1 CliCk on Sequence tab, then click on List View Icon under the 
sequence display area. 

10.8.12.2.2 To the sample that need to be deleted, on the to position lD 
column, change the number to ''0'. By doing this, that sample will 
be unlocated in the rack and the autosampler tip will go to the next 
sample. 

10.9 When the analysis is completed export the data to LIMS following the procedure outlined 
below. 

1 0.9.1 Double click on ePrlnt Icon on desktop. There will be a LEAOTOOLS ePRINT 
dialog box pop up, then click Finish Jobs and OK boxes. 

1 0.9.2 Double click the PDF Icon on desktop, the PDF file will present as Document_#. 
Right click on that file, select Rename to change the file name to an assigned 
analytical run I D. (i.e.: MAB324). This is the raw data for MA8324. 
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10.9.4 By completing above steps, the raw data (i.e: MA8324) can be pulled up in the Raw 
Data Search function. 

10.10 The data must be reviewed In the LIMS as outlined in the inorganic data review SOP, 
EQA034. Calculations for water samples are done automatically in the LIMS using the 
equation shown below. 

original sample concentration of metal (f1911) = 

(cone. in the digestate lug!!)) x (final dlaestate volume lmlll 
(Initial sample volume (ml)) 

10.11 Aft the end of the analysis day, the ICP must be brought down using the following sequence: 

10.11.1 Place the autosampler tip in rinse cup and rinse In a mixed solution of 5% nitric acid 
and 5% hydrochloric acid for 10 minutes and in Dl water for 20 minutes. Note: A 
stronger acld may be needed depending on the matrix of the samples that were 
analyzed. 

10.11.2 Tum off the plasma by click on the Plasma Icon and click on Plasma Off. 

10.11.3 Close alllTEVA programs! windows. 

10.11.4 Release the tension on the sample pump platen. 

10.11.5 Switch off recirculating chiller. 

11.0 PROCEDURE FOR GENERATION OF INTERFERING ELEMENT CORRECTION FACTORS 

11.1 AlllEC's must be verified and updated a minimum of once every6 months or whenever 
instrument cond~lons change significantly. It is recommended that elements with frequent 
high concentrations or wilh large IEC's should be checked more frequently. 

11.2 Calculate the tEC correction factors and enter them into the method. Verify that the 
recalculated sample results are within QC limits. Calculate the correction factor using the 
equation shown below. This correction factor must be added to the correction factor already in 
place in the method for a given element. 

IEC = Concentration Result of the element with the interference 
Concentration result of the interfering element 

11.3 Analyze the ICSA/ICSAB solutions and/or SIE solutions and verify that the combined 
standards are within QC limits. tf they are not, make additional changes to the IEC factors 
and then re-verify both the individual and combined solution values. 

11.4 Save and updalethe method. 
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11.5 Interfering element correction factors saved as raw data along with the run printouts on a daily 
basis so that the IEC's for a given run are traceable. 
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12.1 This section outlines lhe minimum ONQC operations necessary to satisfy the analytical 
requirements for method SW846 6010C. 

12.2 Method Detection Limits (MDLs). MDLs should be established for all analytes, using a 
solution spiked at approximately 3 to 5 times the estimated detection limit. To determine the 
MDL values, take seven replicate allquots of the spiked sample and process through the 
entire analytical method. The MDL is calculated by multiplying the standard deviation of the 
replicate analyses by 3.14, Which is the studenrs t value for a 99% confidence level. MDLs 
should be determined approximately once per year or whenever there is a significant change 
In the background or Instrument response. 

12.3 Instrument Detection Limits (IDLs). Instrument Dection Limits (IDLs). It Is required that IDL's 
be completed a minimum of every 3 months for all analytes or whenever instrument 
cond~lons have signifiCantly changed. The Instrument Detection Limits (in ug/L) are 
determined by analyzing 7 replicates of a reagent blank solution on 3 non-conseculive days. 
The IDL Is defined as 3 times the average of the standard deviations of the 3 days. For the 
IDL, each measurement shall be performed as though it were a separate analytical sample 
(I.e .. each measurement shall be followed by a rinse and/or any other procedure normally 
performed between the analysis of separate samples). IDLs shall be determined and 
reported for each wavelength used in the analysis of the samples. 

12.4 Linear Calibration ranges. The upper limit of the llnear calibration ranges should be 
established for each analyte by determining the signal responses from a minimum of three 
concentration standards, one of Which is close to the upper limit of the linear range. The 
linear calibration range Which may be used for the analysis of samples should be judged by 
the analyst from the resuiHng data. Linear calibration ranges should be determined 
whenever there Is a slgnmcant change in instrument response and every six months for 
those analytes that periodically approach their linear limit. 

12.4.1 For work following the Army Corp of Engineers Shell document, the linear range 
cannot exceed the level of the high calibration standard on that run. All elements to 
be reported that exceed the high standard must be reanalyzed on dilution and the 
results reported from the dilution. 

12.5 Initial Calibration Verification (iCV) and Initial Calibration Blank (JCB). After every new 
calibration, an JCV must be analyzed. The analysis of the ICV may be followed by the 
analysis of the ICB, although this is not required by the method. 

12.5.1 For the ICV, all elements to be reported must be within 1 0 percent of the true 
value and the replicates that exceed 5 times the reporting limit should have a 
relative standard deviation of less than 5 percent. The ICV must be from a 
different source than the calibration standards and must be near the mld·poinl of 
the calibration curve. If the ICV does not meet criteria, then the problem must be 
identified and corrected before samples can be run and reported for the 
element(s) that are outside of criteria. Correction of the problem can be verified 
by rerunning the check standard and showing that it meets QC criteria. 

12.5.2 If an ICB Is analyzed, than all elements to be reported must be less than the RL 
(LLOQ). If the ICB Is outside of criteria, then the problem must be identified and 
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corrected before samples can be run and reported for the element(s) that are 
outside of criteria. Correction of the problem can be verified by rerunning the 
check standard and showing that it meets QC criteria. Analysis of a CCB before 
running any reportable samples can be used to verify that the system meets 
calibration blank requirements. 

12.6 Continuing Calibration Verification (CCV) and Continuing Calibration Blank (CCB). 
Analyze the continuing calibration verification solution and the continuing calibration blank 
after every tenth sample and at the end of the sample run. 

12.6.1 For the CCV, all elements to be reported must be within 10 percent of the true 
value and the replicates that are greater than 5 times the reporting limn should 
have a relative standard deviation of less than 5 percent. The CCV should be 
made from the same source as the calibration standards at a concentration near 
the mid-level of the calibration curve. If an element does not meet the recovery 
criteria of the CCV (90 to 110%), than no samples can be reported for that 
element In the area bracketed by the CCV. 

12.6. 1.1 If the replicate rsd is high, but all replicates are within the recovery limits, 
then the results can be accepted at the discretion of the reviewer. 

12.6.2 For the CCB, all elements to be reported must be less than the reporting limit 
(LLOQ). If an element does not meet this criteria, then no samples can be 
reported for that element in the area bracketed by the CCB. 

12.7 Interference Check Standard. An interference check standard must be analyzed at the 
beginning of each analytical run. For all spiked elements, the analyzed results must be within 
20 percent of the true values. For unspiked elements, the Interfering element solutions should 
contain less than the absolute value of two times the reporting limn for each element. If this 
criteria is not met, then no samples containing the elements in question can be reported in the 
area bracketed by this QC unless the samples contain no significant interferents. This method 
does not require the analysis of an interfering element check solution at the end of the run. 
However, this may be required due to meet other method and/or client requirements. Run the 
ICSA and ICSAB solutions every 8 hours unless otherwise instructed by the metals lab 
supervisor or manager. Note: The decision can also be made that the 8 hour ICSNICSAB was 
not required at the time of review. Because the 8 hour ICSA/ICSAB is a project specifiC 
requirement, the data reviewer can accept data where the ICSA/ICSAB was not run every 8 
hours for any project that does not carry the specific 8 hour requirement. 

12.8 Low Level Calibration Verification (CRI or LLCCV). The CRI standard containing the 
elements of interest at (or below) the reporting level for each element. The CRI (LLCV) must be 
analyzed at the beginning and end of each calibration (analysis) belch. The acceptance 
criterion for the CRI check is 70 to 130% recovery. If an element does not meet this criterion, 
then all bracketed samples for that element In the concentration range between the CRI and 
the CCV must be reanalyzed. Samples containing concentrations higher than the CCV may 
be reported as long as CCV criteria are met. 

12.8.1 More frequent CRI (LCCV) checks may be analyzed during the course of the run 
If system stability at the low end of the calibration is questionable or if the lab 
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wants to ensure that fewer samples will have to be submitted for reanalysis if 
there Is a failed CRt at the end of a run. 

12.8.2 It is recommended that the CR! check be run bracketing every4to 8 hour period 
of analysis. It may be run as frequenHy as every 10 samples if the supervisory 
staff deems that this Is necessary. 

12.9 Method Blank. The laboratory must digest and analyze a method blank with each set of 
samples. A minimum of one method blank Is required for every 20 sample batch. If the 
method blank does not contain target analytes at a level that interferes with the project­
specific DQOs, then the method blank Is considered acceptable. 

12.9.1 The default SOP limit for the method blank is !halls must be less than one haW of 
the reporting limit. 

12.9.2 In addition, the blank is considered acceptable If it is less than 10% of the 
regulatory limit, or less than 10% of the lowest sample concentration for each 
analyte In a given preparation batch, whichever Is greater. 

12.9.3 If the method blank does not meet criteria, then it can be reanalyzed along with 
any associated samples. If!! Is still unacceptable, then all associated samples 
must be redigested and reanalyzed along with the other appropriate batch QC 
samples 

12.10 Lab Control Sample or Spike Blank. The laboratory must digest and analyze a laboratory 
control sample or spike blank with each set of samples. A minimum of one lab control sample 
or spike blank Is required for every 20 sample batch. The laboratory should assess 
laboratory performance of the lab control and spike blank against recovery limits of 80 to 120 
percent. In house lab control and spike blank limits may also be generated to support these 
dafau!t limits. If the lab control or spike blank is outside of the control limits for a given 
e!emenl, all samples must be redigested and reanalyzed for that element. 

12.10.1 If solid lab controls are used, then the manufacturer's limits should be ar>plied. 

12.11 Matrix Spike. The laboratory must add a known amount of each analyte to a minimum of 
1 in 20 samr>!es. The matrix spike recovery is calculated as shown below. Recoveries should 
be assessed against default limits of 75 to 125 percent. In house limits may be generated for 
this method for informational purposes only. If a matrix Sf'lke is out of control, then the results 
should be flagged with the apr>ropriate footnote and ills recommended that a post-<ligest 
spike be analyzed for the out of control element(s). If the matrix spike amount Is less than 
one fourth of the sample amount, then the sample cannot be assessed against the control 
limits and should be footnoted to that effect. Note: Both the matrix sr>ike amount and the 
sample amount are calculated to the IDL for any given element. Any value less than the IDL 
is treated as zero. 

((Spiked Sample Result- Sample Result) I Amount Spiked) x 100 =matrix spike recovery 

12.11.1 W a post-<ligest spike is required, the sample should be spiked with approximately 
2 times the sample level or two times the reporting limits, whichever is greater. 
Limits of 60 to 120 percent are applied. The serial dilution is used to confirm 
any matrix effects. The post-<ligest spike recovery must be footnoted on the 
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matrix spike recovery or otherwise noted in the quality control summary report. If 
the post-spike recoveries are out of the range of 80 to 120%, then the matrix 
spike results should be footnoted with a comment that the post-digest spike 
recovery Indicates possible matrix interference. 

12.12 Matrix Spike Duplicate (MSD) or Matrix duplicate (DUP). The laboratory must digest a 
matrix spike duplicate or matrix duplicate sample for a minimum of 1 in 20 samples. The 
relative percent difference (rpd) between the MSD and the MS or between the DUP and the 
sample should be assessed. The rpd Is calculated as shown below. The control limit for the 
duplicate rpd is method defined as 20%. If the sample and the duplicate are less than 5 times 
the reporting limns and are within a range of± the reporting limit, then the duplicate is 
considered to be in control. Note: Both the duplicate amount and the sample amount are 
calculated to the IDL for any given element. Any value less than the IDL is treated as zero. 

12.12.1 If a MSD or duplicate Is out of control, then the data should be checked carefully 
to confirm that the high rpd for a given element is not a result of an analytical 
problem. If an analytical problem Is suspected, the MSD or duplicate must be 
reanalyzed for confirmation. If the Initial and reanalysis are in agreement (within 
20%), then the high rpd is a result of preparation or sample issues and further 
analysis of the initial preparation Is not required. If the initial and reanalysis are 
not in agreement due to an analytical problem, then any affected samples in the 
associated batch should also be reanalyzed for that element. 

12.12.2 If more than 50% of the elements In a sample (that have levels of at least 5 times 
the reporting limit) have a high RPD, then the MSD or duplicate should be 
redigested for confirmation, unless the sample matrix Is such that the non­
homogeneity of the sample is visually apparent. If the results confirm, the results 
from the original MSD or duplicate should be flagged as indicative of possible 
sample non-homogeneity. If the results do not con!lrm, then the whole batch 
should be digested and reanalyzed. 

12.12.3 If 50% or less of the elements in a sample (that have levels of at least 5 times the 
reporting limit) have a high rpd, then the high rpd(s) should be footnoted as 
indicating possible sample non-homogeneity unless other problems are 
suspected. If problems are suspected, the reviewer will initiate redigestion and 
reanalysis of the batch. 

12.12.4 The calculations used to calculate RPD are shown below. 

(IMS Result- MSD Result I) x 100 = MSD RPD 
(MS Result+ MSD Result)/2 

IISamole Result- Duplicate Resultll x 100 =Duplicate RPD 
(Sample Result + Duplicate Result)/2 

12.13 Serial Dilution. A serial dilution is required on a frequency of one in 20 samples. For one 
sample per preparation batch, or whenever matrix interferences are suspected for a batch of 
samples, a serial dilution should be prepared. Normally the sample used for the serial dilution 
is the sample that Is used for the matrix spike and matrix spike duplicate. For the serial 
dilution, a 1:5 dilution must be made on the sample. The results of the 1:5 dilution should 
agree within 10 percent of the true value as long as the sample is greater than 50 times the 
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reporting limit for that element before dilution (or 10 times the reporting limit after dilution) 
and the sample results are within the linear range. If not, an Interference effect must be 
suspected and the serlal dilution result for the element with the suspected interference must 
be footnoted. The serial dilution Is calculated as shown below. 

100 x ((Sample result- Serial dilution result)) = Serial dilution percent difference 
Sample result 

12.14Post Digestion Spike Addition. Post-digest spikes may also be used to determine potential 
Interferences. Check with the metals supervisor for further information on when a post-digest 
spike should be performed. Recovery limits of BO to 120 percent should be used to assess 
post-digest spikes. 

12.151EC Correction Factor Generation. All interfering element correction factors (lEG's), must 
be verified and updated a minimum of once every 6 months or whenever Instrument 
conditions cha119e significantly. 

12.16Lower Limit ofQuantitaHon check sample (LLQC). The LLQC is a sample at the reporting 
limit that Is taken through the entire preparation and analytical process. This standard must 
be analyzed when reporting limits are initial established and on an as needed besis after 
that. The LLQC is equivalent to the LOQ (limit of quantitation) standard which must be 
analyzed quarterly for the DOD QSM 4.1 program. The limits of quantnatlon are verified 
when all analytes In the LLQC sample are detected within 30% of their true value. If the 
limits cannot be verified at the spiked level, then the quantitation limit must be adjusted to a 
level where verification Is successful. 

12.17Calibration Curve. The calibration curve should be prepared dally using a minimum of a 
calibration blank and three non-zero standards that bracket the desired sample 
concentration ranges. The calibration curve must have a correlation coefficient greater than 
or equal to 0.998 and must be verified with initial low level and mid level calibration 
verification standards before any samples can be analyzed. If lhe curve does not meet the 
correlation coefficient requirements or Is not verified as described in section 12.5 or 12.8, 
then no results can be reported for those elements which did not meet quality control 
criteria. 

13.0 CALCULATIONS 

13.1 For water samples, the following calculations should be used. Refer to the QC section for the 
calculations to be used for the QC samples. 

original sample concentration of metal (pg/1) = 

(cone. in the dlgestate (ug/1)) x (final digestate volume (ml\l 
(Initial sample volume (ml)) 

13.2 For soil samples, the following calculations should be used. 
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concentration of the metal in the dry sample (mglkg) = 

(cone. in the digestate (mg/1) x final digestate volume(L}) 
(sample wt. (kg)) x (% solids/100) 

14.0 DOCUMENTATION REQUIREMENTS 

i 4.1 If any samples or QC checks require reanalysis, a brief explanation of the reason must be 
documented in the raw data. All instrument data should be exported to the LJMS system and 
a copy of the run log should be Included in the logbook by the instrument. 

14.2 The Standard Preparation Logbook must be completed for all standard preparations. All 
information requested must be completed. The Accutest Lot Number must be cross­
referenced on the standard vial. 

14.3 The Instrument Maintenance Logbook must be completed when any type of maintenance is 
performed on the Instrument. A copy of any outside maintenance reports should also be kept 
In the log. In addition to the maintenance, the maintenance log should also contain daily 
information on such Items as the profile intensity. Each Instrument has a separate log. 

14.4 Any corrections to laboratory data must be done using a single line through the error and a 
reason for the correction. The inijials of the person and date of correction must appear next to 
the correction. 

14.5 Supervisory (or peer) personnel must routinely review (at least once per month) all laboratory 
logbooks to ensure that information is being recorded properly. Additionally, the maintenance 
of the logbooks and the accuracy of the recorded information should also be verified during 
this review. 

15.0 INSTRUMENT MAINTENANCE 

15.1 Recommended periodic maintenance includes the items outlined below. 

15.1.1 Change the pump tubing weekly or as needed. 

15.1.2 Clean the filter on the recirculating pump approximately once a month and dust off 
the power supply vents every one to two weeks. 

15.1.3 Clean the radial view quartz surface weekly or more often if needed. 

15.1.4 Clean the nebulizer, torch, and Injector tube every two to four weeks or more often 
as needed. 

16.1.5 Change the sampler tip as needed (every one to two months). 

15.1.6 Clean the recirculating pump lines every 3 months or more often if needed. 

15. 1. 7 Clean the slides on the autosampler with methanol and wipe them with a Kim Wipe 
saturated with Teflon spray a minimum of once per day. 
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16.1 Users of this method must perform all procedural steps in a manner that controls the creation 
and/or escape of wastes or hazardous materials to the environment. The amounts of 
standards, reagents. and solvents must be limited to the amounts specified in this SOP. All 
safety practices designed to limit the escape of vapors, liquids or solids to the environment 
must be followed. All method users must be familiar with the waste management practices 
described in section 16.2. 

16.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described in the waste management SOP, EHS004. This 
document describes the proper disposal of all waste materials generated during the testing of 
samples as follows: 

16.2.1 Non hazardous aqueous wastes. 

16.2.2 Hazardous aqueous wastes 

16.2.3 Chlorinated organic solvents 

16.2.4 Non-<Jhlorinated organic solvents 

16.2.5 Hazardous solid wastes 

16.2.6 Non-hazardous solid wastes 

17.0 ADDITIONAL REFERENCES 

17.1 Refer to other SOP's for lCP analysis (CLP, and EPA 200.7for both DW and WW). 
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Revised Sections: 7.1, Section 11 (all), Section 12 (all), 13.7, 14.2, 17.1, 17.2 

1.0 SCOPE AND APPLICATION 

1.1 This method can be epplled for the analysis of mercury in soils, sediments, bottom deposits, and 
sludge type materials. The reporting limit for mercury soil samples, based on a 0.6 g sample 
size, is 0.033 mg/kg. 

2.0 SUMMARY 

2.1 Cold vapor mercury is a flameless AA procedure based on the absorption of radiation at 253.7 
by mercury vapor. Organic mercury compounds are oxidized and the mercury is reduced to the 
elemental state and aerated from solution in a closed system. The mercury vapor passes 
through a cell positioned in the light path of an atomic absorption spectrophotometer. Results 
are quanntated by comparison to a daily calibration curve. 

3.0 REPORTING LIMIT AND METHOD DETECTION L.IMIT 

3.1 Reporting limit. The reporting limit for this method Is established at the lowest concentration 
standard in the calibration curve. Detected concentrations below this concentration cannot be 
reported without qualification. 

3.2 Method Detection Limit. Experimentally determine MDls using the procedure specified in 40 
CFR, Part 136, Appendix B. This value represents the lowest reportable concentration of an 
individual compound that meets the method qualitative identification criteria. 

3.2.1 Experimental MDls must be determined annually for this method. 

3.2.2 Process all raw data for the replicate analysis In each MDL study. 

4.0 DEFINITIONS 

BATCH: A group of samples which behave similarly wijh respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For OC purposes, if the number of 
samples in a group is greater than 20, then each group of 20 samples or less will all be handled as a 
separate batch. 

CALIBRATION CHECK STANDARD. The calibration check standard is a mid-range calibration 
standard. It is recommended that the calibration check standard be run at a frequency of 
approximately 10 percent. Recovery requirements vary by method. For this method a recovery from 
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ao to 120% Is required. (For some methods this is mandatory and for some It Is a recommendation 
only. Refer to individual method SOP's) 

EXTERNAL CHECK STANDARD. The external check standard is a standard from a separate 
source than the calibration curve that is used to verify the accuracy of the calibration standards. An 
external check must be run a minimum of once per quarter for all analyses where a check is 
commercially available. If the external check Is outside of the conlrolllmits for a given parameter, all 
samples must be reanalyzed for that parameter after the problem has been resolved. 

SPIKE BLANK OR LAB CONTROL SAMPLE. Digest and analyze a laboratory control sample or 
spike blank with each set of samples. A minimum of one lab control sample or spike blank is 
required for every 20 samples. Assess laboratory performance against the control limits specified in 
the SOP. lfihe lab control is outside of the control limits for a parameter, all samples must be 
redigested or redistilled and reanalyzed for that parameter. The exception is if the lab control 
recovery Is high and the results of the samples to be reported are less than the reporting limit. In 
that case, the sample results can be reported with no flag. Note: If control limits are not specified In 
the SOP, then default limits of 80 to 120 percent should be used. 

MATRIX: The component or substrate (e.g., water, soil) which contains the anaiyte of interest. 

MATRIX DUPLICATE: A duplicate sample is digested at a minimum of 1 In 20 samples. The 
relative percent difference (RPD) between the duplicate and the sample should be assessed. The 
duplicate RPD is calculated as shown below. Assess laboratory performance against the control 
limits that are specified ln the SOP. In house limits are generated once sufficient duplicate data is 
available to generate limits (usually a minimum of 20 to 30 analyses). If a duplicate is out of control, 
flag the results with the appropriate footnote. If the sample and the duplicate are less than 5 times 
the reporting limits and are within a range of± the reponing limit, then the duplicate is considered to 
be in control. Note: If control limits are not specified In the SOP, use default limits of± 20% RPD. 

(!Sample Result- Duplicate Result!) x 100 =Duplicate RPD 
(Sample Result+ Duplicate Result)/2 

MATRIX SPIKE: The laboratory must add a known amount of each analyte to a minimum of 1 in 20 
samples. The matrix spike recovery is calculated as shown below. Assess laboratory performance 
against the conlrolllmits that are specified in the SOP. In house limits are generated once sufficient 
matrix spike data Is available to generate limits (usually a minimum of 20 to 30 analyses). If a matrix 
spike is out of control, then the results should be flagged with the appropriate footnote. If the matrix 
spike amount is less than one fourth of the sample amount, then the sample cannot be assessed 
against the control limits and should be footnoted to that effect. Note: If control limits are not 
specified In the SOP, then default limits of 75 to 125 percent should be used. 

{$piked Sam pie Result - Sample Result) x 100 = Matrix Spike Recovery 
(Amount Spiked) 

MATRIX SPIKE DUPLICATES: lntralaboratory split samples spiked wijh Identical concentrations of 
target analyte(s). The spiking occurs prior to sample preparation and analysis. They are used to 
document the precision and bias of a method in a given sample matrix. 

OMS Result- MSD Result!l x 100 = MSD RPD 
(MS Result + MSD Result)/2 
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METHOD BLANK. The laboratory must digest and analyze a method blank with each set of 
samples. A minimum of one method blank is required ftlr every 20 samples. If no digestion step is 
required, then the method blank is equivalent to the reagent blank. The method blank must contain 
the parameter of interest at levels of less that the reporting limit for that parameter. If the method 
blank contains levels over the reporting limits, the samples must be redigested or redistilled and 
reanalyzed. The exception to this rule is when the samples to be reported contain greater than 10 
times the method blank level. In addition, If all the samples are less than a client required limit and 
the method blank is also less than that limit. then the results can be reported as less than that limit. 

METHOD PETECTION liMITS CMDLSl. The minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration Is greater than zero and 
is detenmined from analysis of a sample in a given matrtx containing the analyte. MDLs should be 
determined approximately once per year for frequenUy analyzed parameters. 

REAGENT BLANK: The reagent blank is a blank that has the same matrix as the samples, I.e., all 
added reagents, but did not go through sample preparation procedures. The reagent blank is an 
indicator for contamination Introduced during the analytical procedure. (Note: for methods requiring 
no preparation step, the reagent blank is equivalent to the method blank.) Either a reagent blank or 
a method blank must be analyzed with each batch of 20 samples or less. The concentration of the 
analyte of interest in the reagent blank must be Jess than the reporting limit for that analyte. If the 
reagent blank contains levels over the reporting llm~s. the samples must be reanalyzed. The 
exception to this rule Is when the samples to be reported contain greater than 10 times the reagent 
blank level. In addHion, if all the samples are less than a client required limit and the reagent blank 
Is also less than that limit, then the results can be reported as less than that limit. 

REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 
synonymous tenms for reagents which conform to the current specifications of the Committee on 
Analytical Reagents of the American Chemical Society. 

REAGENT WATER: Water that has been generated by any method which would achieve the 
performance specifications for ASTM Type II water. For organic analyses, see the definition of 
organic-free reagent water. 

STANDARD CURVE: A plot of concentrations of known analyte standards versus the instrument 
response to the analyte. Calibration standards are prepared by successively diluting a standard 
solution to produce working standards which cover the working range of the instrument. Standards 
should be prepared at the frequency specified in the appropriate section. The calibration standards 
should be prepared using the same type of acid or solvent and at the same concentration as will 
result in the samples following sample preparation. 

LOWER LIMIT OF QUANTITATION CHECK {also referred to as CRI. CRA, or LLQC). For all runs, 
a low check at the level of the reporting limit must be analyzed at the beginning of the run before 
analyzing any samples, but not before the ICV. A method criterion ofi'O to 130% recovery Is 
applied to this low check standard, If this criterion is not met, then all samples associated with this 
CRA check must be reanalyzed along with a compliant CRA check. 
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5.1 The analyst must follow normal safety procedures as outlined in the Accutest Laboratory Safety 
Manual which includes the use of safety glasses and lab coats. In addition, all acids are 
corrosive and must be handled with care. Flush spills with plenty of water. If acids contact any 
part of the body, flush with water and contact the supervisor. 

5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 
determined; however, each chemical must be treated as a potential health hazard. Expcsure 
to these reagents should be reduced to the lowest possible level. The laboratory is 
responsible for maintaining a current awareness file of OSHA regulations regarding the safe 
handling of the chemicals specified in this method. A reference file of data handling sheets 
must be made available to all personnel involved in these analyses. 

5.3 After the mercury digestate is reduced to Hg vapor, It must be handled in a closed system or 
in a hood to prevent inhalalion of the toxic vapor. Make sure that the Hg instrument is vented 
directly to a hood. 

6.0 PRESERVATION AND HOLDING TIME 

6.1 All solid samples should be stored at 4 :t 2"C until the time of digestion. 

6.2 All samples should be analyzed wilhin 28 days of the date of sampling. 

7.0 APPARATUS 

7.1 Two Leeman instruments are available for analysis. One is a Laeman Hydra II M automated 
analyzer and the other is a Leeman Hydra M automated analyzer. Refer to the instrument 
manuals for further details on this instrumentation, including proper venting and safety 
requirements. Instrument maintenance is outlined below. 

7.1. 1 Change the sample tubing as needed. 

7.1.2 Change the drying tubing as needed. 

7.1.3 Clean the exterior of the instrument as needed. 

7.1.4 Adjust the Hg lamp as needed. This can be done in thesoflware on both instruments. 

7.1 .5 Complete any other maintenance required to maintain the instrument in good running 
order including, but not limited to, cleaning the cell, changing other tubing, changing lhe 
Hg lamp, etc. 

7.2 Graphite heating block. Capable of heating at 95 ± 3 'C for 2 hours. 

7.3 Digestion Bottles • Dispcsable plastic digestion tubes (65 ml volume) with tops for graphite 
heating block. 
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7.4 calibrated glass tubes with verified 60.0 ml and 100.0 ml final volume calibration mark for 
bringing graphite heating block digestatas to their final volume. (The 60.0 ml calibration is only 
required for water digestions). 

7.4.1 At a minimum of once per year, the calibration of lihese bottles must be verified and 
documented in the Hg Bottle calibration log following the procedure outlined below. 

7.4.2 Carefully measure 60.0 ml of room temperature (20 to 25 deg. C) deionized water 
with a class A to deliver volumetric cylinder and pour into the calibrated Hg bottle. 

7.4.3 If the bottom of the meniscus Is on the calibration line, then the boltle passes 
calibration and can be used. 

7.4.4 If the bottom of the meniscus Is not on the line, then the bottle should be removed from 
service and replaced with a newly calibrated bottle. New bottles are calibrated 
following the same procedure as above, except that a line must be etched into the 
bottle at the bottom ofthe meniscus of the 60 ml of Dl water. 

7.4.4.1 Two different lines for the same volume (i.e. 60 ml) cannot be etched on the 
same bottle as that may lead to.confusion in the measurement of the final 
volume. 

7.4.5 Repeat the steps In 7.4.2 through 7.4.4 using a 100 ml final volume instead of the 60 
ml final volume. 

7.5 Class A , to deliver, volumetric cylinders for measuring initial sample volumes and for calibrating 
glass tubes as ouUined above. 

7.6 Analytical Balance, 4 place. calibration must be verified daily before use wlth NIST traceable 
weights. 

7.7 Automatic pipettor bo!Ues. The calibration on these bottles must be verified as ouflined in 
EQA063. 

7.8 Volumetric pipets, class A. 

8.0 REAGENTS 

All chemicals listed below are reagent grade unless otherwise specified. Deionized water should be 
used whenever water is required. All solutions listed below may be scaled up or down proportionally 
as needed. Different reagents are required for the different heating techniques. 

8.1 Digestion Block Reagents. 

8.1.1 Aqua Regia: Prepare Immediately before use by carefully adding three volumes of 
concentrated HCilo one volume of concentrated nitric. 

8.1.1.1 Make sure to only prepare the amount of acid that will be needed for the prep 
and analysis. 
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8.1.2 Dilution Acid: To approximately 800 ml ofDI water, add 37.5 ml of concenlrated HCI 
and 12.5 ml of concentrated nitric acid. Dilute to 1000 ml wHh Dl water and mix well. 
This dilution acid is used for making dilu~ons of digested samples from the digestion 
block digestion procedures. 

8.1.3 Potassium permanganate, 5% solution: Dissolve 50 g of potassium permanganate in 
1000 ml of Dl water. Caution - Potassium permanganate is a strong oxidizing agent. 
Handle with care. 

8.1.4 Stannous chloride. Add 7.5 ml of concentrated sulfuric acid to approximately 400 ml of 
Dl water. Dilute to 500 ml wHh Dl water and mix well. Add 50 g of stannous chloride 
and dissolve. Make sure that this solution is dissolved while in use. 

8.1.4.1 Stannous su~ate may be used in place of stannous chloride. 

8.1.4.2 If clogging occurs during analysis using the automated analyzer, then a less 
concentrated solution may be used. 

8.1.5 Sodium chloride-Hydroxylamine hydrochloride or Sodium chloride-Hydroxylamine 
hydrosulfate. Add 240 g of sodium chloride and 240 g of hydroxylamine hydrochloride 
to 2000 ml of water. Mix well. Hydroxylamine sulfate may be used in place of 
hydroxylamine hydrochloride. 

8.2 Mercury standard solutions. 

8.2.1 10 ppm Hg solution. Using a 1.00 ml volumetric pipette, add 1.00 ml of 1000 ppm 
stock (to be purchased from a vendor such as Fisher) to a 100 ml volumetric fiask 
containing approximately 75 ml of water and 2.0 ml of concentrated nitric acid. Dilute to 
volume wHh water and mix well. This standard may be held for up to 28 days. 

8.2.1.1 The 10 ppm external source should be made up using a different mercury 
stock, and following the directions In 8.2.1. 

8.2.2 100 ppb Hg solution. Using a 1.00 ml volumetric pipette, add 1.00 ml of 10 ppm Hg 
solution to a 100 ml volumetric flask containing approximately 75 ml of water and 2.0 
ml of concentrated nitric acid. Dilute to volume with deionized water and mix well. This 
standard must be made fresh daily. 

8.2.2.1 The 100 ppb external source should be made up following the directions In 
8.2.2. 

8.2.3 10 ppb Hg solution. Using a 10.0 ml volumetric pipette, add 10.0 ml of 100 ppb Hg 
solution to a 100 ml volumetric fiask containing approximately 75 ml of Dl water and 2.0 
ml of concentrated nitrtc acid. Dilute to volume wHh deionized water and mix well. This 
standard must be made fresh daily. 

9.0 INTERFERENCES 
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9.1 Potassium permanganate is added to eliminate possible sulfide Interferences. Concentrations 
as high as 20 mg/kg of sulfide, as sodium sulfide, do not Interfere with the recovery of added 
inorganic mercury in reagent water. High copper concentrations ( > 10 mglkg) may also 
Interfere with mercury recoveries. 

9.2 Samples that are high In chlorides may require additional permanganate because, during the 
oxidation step, chlorides are converted to free chlorine, which also absorbs radiation at 254 nm. 
Care must be taken to assure that free chlorine Is absent before the mercury is reduced and 
analyzed. This may be accomplished by using an excess of the hydroxylamine hydrosulfate. 

9.3 Certain volaUie organics may also absorb at this wavelength and can Interfere. 

10.0 GRAPHITE DIGESTION BLOCK PROCEDURE FOR SOIL DIGESTION 

10.1 Make up a standard curve consisting of 5 standards and a blank. Suggested concentrations are 
shown below. Different concentrations may also be used, as long as all of the method 
requirements are met. Make sure to clearly label each digestion tube. Calibration standards 
must be prepared fresh each day. Add 5 ml of Dl water to each standard before digestion. The 
final concentration of Hg is calculated In !he final digestate. 

Ml of 10 ppb Hg mlof100 ppb 
solution Hgsolutlon Total ug of Hg Ua/L ofHg 

0.000 0.0()() 0.000 0.000 
2.00 0.000 0.020 0.20 
5.00 0.000 0.050 0.50 
0.00 1.00 0.100 1.00 
0.00 2.50 0.250 2.50 
0.00 5.00 0.500 5.00 

10.2 Samples. For each sample, homogenize the sample well and weigh out a 0.5to 0.6 g aliquot of 
the sample Into one labeled digestion tube. A solid lab control should be prepared In the same 
manner. 

10.3 Make up additional quality control samples as shown below. (Note: if a different standard 
curve is run, then the levels of the CCV and ICV standards should be adjusted accordingly in 
accordance with the requirements In the method.) Make sure to clearly label each digestion 
tube. Make sure to prepare enough CCV checks for the entire run. The ICV check must be 
from an alternate source of standards than the calibration curve and at a different level than 
the CCV or the calibration standards. A low check standard is also required. This 0.20 ug/1 
check can be made up as ouUined for the standard curve. 

mlof100ppb 
SamuleiD Hasolulion ml of Dlwater IJail of Hg 

CCV Check(s) 2.5 7.5 2.5 
MB 0.0 10.0 0.0 
MS 2.0 0.0 2.0 

MSD 2.0 0.0 2.0 
Duplicate* 0.0 0.0 0.0 

ICV 3.0 7.0 3.0 
• Per project specification. 
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10.4 To all samples, QC, and standards add 5 ml of Dl water and 5 ml of aqua regia and then heat for 
2 minutes in a digestion block at 95 ± 3 •c. These reagents can be added with a bottle pipettor 
that is accurate to within 90 to 110%. 

10.5 Cool the samples and then add 25 ml ofDI water and 15 ml of potassium permanganate 
solution to each sample and mix thoroughly. Allow lhe samples to stand for at least 15 minutes 
after the addition of the permanganate. If the sample decolorizes, add addKional permanganate 
until the purple color persists. 

10.5.1 These reagents can be added with a bottle pipellor that is accurate to within 90 to 
110%. 

1 0.5.2 For samples containing a mixture of solvent and water, take a sample aliquot of 
approximately 20 g (lower for higher solvent samples) of sample and add the reagents 
listed above. Pour the sample In a beaker and heat on a hot plate at 95 ± 3 •c until no 
solvent layer Is visible. Then transfer the cfJgestate to a digestion tube and proceed as 
ouHined below. A method blank and spike blank must also be taken through this entire 
procedure. 

10.6 Cap the samples and place them In the graphite digestion block for 30 minutes at 95 ± 3 •c. 
Record the temperature and time for each digestion batch on the analysis sheet. Remove and 
cool. 

10.7 Enter the prep data into the LIMS system, double checking all weights and spike amounts. Afler 
the prep data is checked, U can be approved and Is available for use In the final calculation. 

11.0 MERCURY ANALYSIS PROCEDURE HYDRA AA 

11.1 While the samples are digesting, begin setting up the Leeman analyzer following the steps 
outiined below. Additional Instructions are available in the Instrument operators manual. 

11.1.1 Tum on the nitrogen and adjust to 60 to 90 psi. Turn on the instrument power if it Is not 
already on. 

11.1.2 Check the pump tubing and make sure that it is not flattened. Change if appropriate. 
Put the tubing In the clamps on the pump. Check the d~ng line and make sure that 

it is clean. Put fresh stannous chloride solution in the stannous chloride bottle. Fill 
the rinse bath or rinse bottle with fresh 10% nitric acid. The bath should be fllled no 
more than% full. Place the autosampler line and the stannous chloride line in the 
rinse container. 

11.1.3 Turn on the analyzer and allow it to warm up. 

11.1.3.11n the software, go to the Runner section and select the eontrol tab. Click on 
the Hg lamp and the pump. The gas will turn on automatically when the pump 
Is turned off. If can also be turned on separately if necessary. The pump 
rates and gas pressure are set in the protocol. Refer to the instrument 
maintenance manual for more Information on setting up a new protocol. If the 
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Hg lamp needs to be optimized, it can be done using the lab adjust on !his 
page. 

11.1.4 Tighten the pump clamps until the flow Is coming evenly through the lines. Do not 
overtighten. 

11.1.5 In the software, go to the Utility tab and pick the 9as control test option. The output 
should be approximately 7 psi and the input should be between 60 to 90 psi. If the 
pressures are not correct, check with the area supervisor or manager before 
proceeding. 

11.1.6 Start a batch to save your data. 

11.1.6.1 Go to the sample runner tab and click on start new batch. The batch name Is 
limited to 8 characters. The batch should normally be named H1 or H2 
followed by the month and date. followed by the matrix designation for the 
batch, following by the run number. For example, the first water batch on 
instrument 2 for 3124/03 would be named H20324w1. The realtime print 
option can also be turned on from this tab. 

11.1.7 Set up autosampler racks containing the samples that are going to be run. 

11.1.7.1Go to main tab and click on the rack editor button. Enter your samples and 
the appropriate QC. CCV and CCB checks can be entered in the macro 
column. This tab may also be reached by clicking on the autosampler icon at 
the top of the page. 

11.1.8 Set up the calibration. 

11.1.8.1 Enter or verify the standard values. From the runner menu click on the 
standard tab. Click the buttons to the left of the standards that are to be run. 
Also click on the number of replicates to be run for each standard. Normally 
one replicate is run per standard. The standard concentrations are defined 
under the database menu under the line info tab. The check standard 
concentrations and acceptance ranges are also defined under this line info 
tab. Make sure to always click apply when any changes are made in a tab. 

11.2 Finish the preparation of the samples and standards as outlined below. 

11.2.1 For samples that were digested In the water bath or the graphfte d'Jgestion block, add 6 
ml of hydoxylamine hydrochloride or hydroxylamine hydrosutfate to each sample and 
standard and mix well. Transfer the entire dlgestate to a calibrated glass tube.· Rinse 
the digestion tube 3 times with approximately 10 ml aliquots of Dl water and add them 
to the digestate in the calibrated glass tube. Then bring the sample to a final volume of 
100 ml with Dl water and mix well. 

11.2.1.1 These reagents can be added with a bottle pipettor that is accurate to within 90 
to 110%. 
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11.3 Measure out aliquots of the digested standards and samples Into the autosampler cups. Work 
from the prep log and double check all transfers. Let all samples sit uncovered in the open 
autosampler vials for a minimum of one minute. Place the racks in the autosampler. Move the 
stannous chloride line into the stannous chloride bottle. 

11.4 Start the calibration. 

11.4.1 Turn on the real time report by checking the real lime printing option on the runner 
menu either under main or under sample. Then go to the runner menu and the 
standard tab. Push the standard auto button. The calibration curve will be run by the 
autosampler. When the curve is complete, go to the database menu and click the 
calibration curve tab. Check to make sure that all acceptance criteria are met and 
then accept the curve. See section 13.3 for calibration curve criteria. Make sure that 
the curve is printed as·soon as it is accepted. 

11.5 After the calibration has been accepted. start to run the samples. 

11.5.1 Go to the runner menu and the sample tab. Pick the autosampler rack that Is to be 
run and type in the start cup and the end cup. Then push the button for run auto. 

11.5.2 Review the data. Arf.j samples that are over the range of the curve should be diluted 
with the dilution acid (see 8.1.2) and reanalyzed. It Is recommended that any sample 
analyzed after a sample with a value over the curve be reanalyzed for confirmation. 
Make sure to bracket every 10 samples with CCV and CCB checks. 

11.6 Both paper and electronic reports can be generated using the report option. Never delete any 
sam pies from the reports. Electronic reports should be transferred into the LIMS system 
where the final calculations are done. 

11.6.1 Go to the data base menu and pick the report tab. Make sure that the correct report 
specification has been chosen (normally Accutesl). Pick the balch that is to be 
printed and then push the generate report button. Generate both the electronic 
reports (prn file) and printed reports (report) from this menu. 

11.7 The calculations are done in the LIMS as described below .. For soils, the calculation shown 
below is used. A final volume of 100 ml is used for calculation purposes. (The final volume is 
factored out since all standards and samples are brought up to the same final volume and 
standard concentrations are calculated based on 100 mi.) 

Final sample concentration In mglkg = concentration in the digestate jn ugll x final volume 
lniUal weighting x (o/osolids/100) 

11.8 Review the date in the LIMS, adding comments and accepting results as appropriate. 

11.9 Shut down the instruments. 

11.9.1 To shut down the Hydra AA instrument. move the stannous chloride line from the 
stannous chloride bottle to the rinse container. Let the system rinse with 10% nitric 
for several minutes. Then switch the bath to Dl water and let rinse for several more 
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minutes. Then empty the rinse bath and let the pump and gas run until the lines are 
completely dry. Go to Taskmaster and select the standby mode option. Release the 
tension on all of the pump clamps. 

12.0 MERCURY ANALYSIS PROCEDURE HYDRA AA II 

12.1 While the samples are dlgasting, begin setting up the Leeman analyzer following the steps 
outlined. below. Additional instructions are available in the instrument operators manual. 

12.1.1 Turn on the nKrogen and adjust to 60 to 90 psi. Turn on the instrument power if it is not 
already on. 

12.1 .2 Check the pump tubing and make sure that it is not flattened. Change if appropriate. 
Put the tubing in the clamps on the pump. Check the drying line and make sure that 

It is clean. Put fresh stannous chloride solution in the stannous chloride botlle. Fill 
the rinse bath or rinse bottle with fresh 10% nitric acid. The bath should be filled no 
more than %full. Place the autosampler line and the stannous chloride line in the 
rinse container. 

12. 1.3 Turn on the analyzer and allow it to warm up. 

12.1.3.1 Open the Envoy software. Go to Method and click Instrument Control. On the 
Instrument Control page, click the startup Icon. This will turn on the lamp, gas. 
and pump. You may also turn on/off the lamp, gas and pump individually on 
the Instrument Control Page. 

12.1.4 Tighten the pump clamps until the flow Is coming evenly through the lines. Do not 
overtighten. 

12.1.5 Go to the Instrument control tab and pick the gas control test option. The input 
should be approximately 0.25 LPM. If the pressures are not correct, check with the 
area supervisor or manager before proceeding. 

12.1 .8 Start a batch to save your data. 

12.1.6.1 Create a new chapter (Data File) by clicking Analysis. The batch should 
normally be named H5 followed by the month date and year, followed by the 
matrix designation for the batch, following by the run number. For example, 
the first water batch on instrument for 3/24103 would be named H5032411w1. 
The realtime print option can also be turned on from this tab. 

12.1.7 Set up autosampler racks containing the samples that are going to be run. 

12.1.7.1 Create a new sequence by clicking sequence-new. Type the sequence name. 
After typing the samples in to sequence page make sure to click update and 
save. CCV and CCB checks can be entered In the macro column of the 
sequence page. 

12. 1.8 Set up the calibration. 
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12.1.8.1 For the Hydra M II, go to the Method menu, enter or verify the standard 
concentration by clicking on the standard tab. Also select number of 
replicates to be run for each standard. Normally one replicate is run per 
standard. The check standard concentrations and acceptance ranges are 
also defined under this standard Info tab. Make sure to always click apply 
when any changes are made In a tab. 

12.2 Finish the preparation of the samples and standards as outlined below. 

12.2.1 For samples that were digested in the water bath or the graphite digesUon block, add 6 
ml of hydoxylamlne hydrochloride or hydroxylamine hydrosulfale to each sample and 
standard and mix well. Transfer the ent~e dlgestate to a calibrated glass tube. Rinse 
the digestion tube 3 times with approximately 10 ml aliquots of 01 water and add them 
to the digestate in the calibrated glass tube. Then Mng the sample to a final volume of 
100 ml with Dl water and mix well. 

12.2.1.1These reagents can be added with a bottie plpettor that Is accurate to within 90 
to 110%. 

12.3 Measure out allquots of the digested standards and samples into the autosampler cups. Work 
from the prep log and double check all transfers. Let all samples sit uncovered in the open 
autosampler vials for a minimum of one minute. Place the racks in the autosampler. Move the 
stannous chloride line into the stannous chloride bottle. 

12.4 Start the calibration. 

12.4.1 Click run sequence. The Instrument will run the calibration and then pause. Click 
stop. Go to the Calibration page. Accept the calibration and then print the 
calibration. Click the Document icon, then choose HG5-PDF. Rename the flle as 
MA~_cal. 

12.5 After the calibration has been accepted, start to run the samples. 

12.5.1 For the HydraM II, go to the Sequence page. Right click on the first sample (i.e. 
ICV) and click start from here. 

12.5.2 Review the data. Any samples that are over the range of the curve should be diluted 
with the dilution acid (see 8.1.2) and reanalyzed. It Is recommended that any sample 
analyzed after a sample with a value over the curve be reanalyzed for confirmation. 
Make sure to bracket every 10 samples with CCV and CCB checks. 

12.6 Both paper and electronic reports can be generated using the report option. Never delete any 
samples from the reports. Electronic reports should be transferred into the LIMS system 
where the final calculations are done. 

12.6.1 Go to analysis-Click result-Click chapter. Then go to report and select report spec. 
The normal report spec is "ACCUTEST". Click OK. Click on chapter In order to 
select all samples. Then click report output and then csv.file. Save as MA ...... csv. 
To print, select printer output and then type the report title (i.e. MA ....... ) and enter 
OK. 
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12.7 The calculations are done in the LIMS as described below .. For soils, the calculation shown 
below is used. A final volume of 100 ml is used for calculation purposes. (The final volume is 
factored out since all standards and samples are brought up to the same final volume and 
standard concentrations are calculated based on 100 mi.) 

Final sample concentration in mglkg =concentration in the dlgestate in uqO x final volume 
Initial weight in q x (%solids/1 00) 

i 2.8 Review the data in the LIMS, adding comments and accepting results as appropriate. 

12.9 Shut down the instruments. 

12.9.1 To shut down the Hydra AA II, move the stannous chloride line from the stannous 
chloride bottle to the 10% HN03 rinse bottle. let the system rinse with 10% HN03 
for several minutes. Then switch the line to Dl water bottle and tel rinse for several 
more minutes. Let the pump and gas run until the lines are completely dry. Then go 
to instrument control menu and click off icon for Lamp, Gas and Pump. 

13.0 QUALITY CONTROL 

Below is a summary of the quality control requirements for this method. Make sure to check with the 
laboratory supervisor or manager for any add~lonal client specifiC quality control requirements. 

13.1 Instrument Detection Limits (IDLs). The instrument detection limits are determined by 
multiplying by 3, the average of the standard deviations obtained on three nonconsecutive 
days from the analysis of 7 consecutive replicates of a standard solution at a concentration 
from 3 to 5 times the estimated detection limU. IDLs must be done quarterly (every 3 
months) for each Instrument. 

13.2 Method Detection Limits (MDLs). MDLs should be established using a solution spiked at 
approximately 3 times the estimated detection limit. To detenmlne the MDL values, take 
seven replicate aliquots of the spiked sample and process through the entire analytical 
method. The MDL is calculated by mulllplying the standard deviation of the replicate 
analyses by 3.143, which Is the student's t value for a g9% confidence level. MDLs should 
be determined approximately once per year or whenever there is a significant change in the 
background or instrument response. 

13.3 Instrument Calibration. The Instrument must be calibrated daily or at a minimum of once 
every 24 hours and eaclh time the instrument Is set up. Calibration standards must be 
digested using the same procedure as the samples. A minimum of a blank and 5 
standards are required. The correlation coefficient of the curve must be a minimum of 
0.995. No samples should be analyzed until all of the calibration criteria are met. 

13.3.1 A linear calibration using the equation y = mx + b Is applied wihere m is the slope and 
b is the intercept. The calibration Is not forced through zero. 

13.3.2 The correlation coefficient is calculated using the following equation: 
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where xis the measured absorbance andy is the standard concentration. 

13.3.3 If the calibration cu<Ve does not meet criteria, and is redigestlon, then any samples 
digested along with that calibration cu<Ve must also be redigested. 

13.4 Initial Calibration Verlflcatlon Standard (ICV)). During each analysis, a standard from a 
different source than the calibration standard should be analyzed. Nonmally this is analyzed 
at the beginning of the run. For this method, the ICV should be within 10 percent of the true 
value. When the measurements exceed these control limits, the analysis shall be 
terminated, and the problem corrected before proceeding. All reported results must be 
bracketed by compliant QC. The exception is, if the ICV is biased high (110 to 150 % 
recovery) and no mercury Is found In the samples, then the sample results may be reported 
for mercury. 

13.5 Continuing Calibration Verification. Analyze the continuing calibration verification solution 
and the continuing calibration blank after every tenth sample and at the end of the sample 
run. If the CCV solution is not within 20 percent of the true value, then no samples can be 
reported in the area bracketed by that CCV. (Note; the exception is if the CCV is biased 
high and the samples are less than the detection limit In that case, the samples can be 
reported with no flag.) 

13.6 Continuing Calibration Blank. Analyze the continuing calibration verification solution and the 
continuing calibration blank after every tenth sample and at the end of the sample run. If the 
CCB is no! less than the reporting limit, then no samples can be reported in the area 
bracketed by the falling CCB. 

13.7 CRA (Low) Check or LLQC (Lower Limtt of Quantitation Check}. For all runs, a low check at 
the level of the reporting limit must be analyzed at the beginning of !he run before analyzing 
any samples, but not before the ICV. A criterion of 50 to 150% recovery is applied to this 
low check standard. If this criterion is not mel, then all samples associated with this CRA 
check must be reanalyzed along wtth a compliant CRA check. 

13.7.1 A number of clients have specific program requirements for frequency and recovery 
ranges on CRA checks. Check with the metals supe<Visor for additional information 
on these programs. 

13.7.2 If the CRA Is biased high and there Is no mercury found in the samples, then the 
sample results may be reported for mercury. If the CRA is biased high and there is 
mercury found in the samples, then the samples with Hg at levels ranging from the 
CCV to the high standard may be reported. Samples with levels of mercury between 
the CRA and the CCV standard may be biased high and cannot be reported. 

13.8 Method Blank. The laboratory must digest and analyze a method blank with each batch of 
20 samples. A minimum of one method blank is required for every 20 samples. A sample 
batch is defined as a maximum of 20 field samples in a preparation balch over a time period 
of 24 hours. A matrix spike/matrix spike duplicate, matrix spikes and/or duplicate Is required 
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every 20 samples. The method blank must contain mercury at less that the reporting limit. 
If the method blank contains over that lim~. the samples must be redigested or reanalyzed. 
The exception to this rule is when the samples to be reported contain greater than 10 times 
the method blank level. In addition, if all the samples are less than a client required limit and 
the method blank is also less than that limit, then the results can be reported as less than 
that limit. 

13.9 Lab Control Sample. The laboratory must digest and analyze a laboratory control sample or 
spike blank with each set of samples. A minimum of one lab control or spike blank Is 
required for every 20 samples. Note: For soils, ff a lab control is not available, a spike blank 
can be used. For a running batch, a new lab control sample Is required for each dffferent 
digestion day. The laboratory should assess laboratory performance of an aqueous lab 
control against recovery limits of 80 to 120%. In house lab control limits may also be 
generated to support these default limits. For solid lab controls, the elements should be 
within the range given by the lab control supplier. If the lab control is outside of the control 
limits for a given element, all samples must be redigested and reanalyzed for that element. 
The exception Is if the lab control recovery is high and the results of the samples to be 
reported are less than the reporting limit. In that case, the sample results can be reported 
wilh no flag. 

13.10 Matrix Spike. The laboratory must add a known amount of each analyte to a minimum of 1 
in 20 samples. The matrix spike recovery is calculated as shown below. The laboratory 
should assess the matrix spike recovery against control limits of 80 to 120. (In house 
control limits are generated annually for information purposes only.). If a matrix spike is out 
of control, then the results should be flagged with the appropriate footnote. If the matrix 
spike amount is less than one fourth of the sample amount, than the sample cannot be 
assessed against the control limits and should be footnoted to that effect. Note: Both the 
matrix spike amount and the sample amount are calculated to the IDL for any given 
element. Any value less than the IDL is treated as zero. 

((Spiked Sample Result- Sample Resutt)IAmount Spiked) x 100"' matrix spike recovery 

13.11 Matrix Spike Duplicate or Matrix Duplicate. The laboratory must digest a matrix spike 
duplicate or a duplicate sample for a minimum of 1 In 20 samples. Matrix spike duplicates 
are normally used unless otherwise specified by client requirements. The relative percent 
difference (rpd) between the matrix spike duplicate and the matrix spike or between the 
duplicate and the original sample should be assessed. The rpds are calculated as shown 
below and should be assessed against a limit of 20% RPD. (In house control limits are 
generated annually for information purposes only.). If a matrix spike duplicate or a duplicate 
is out of control, then the results should be flagged with the appropriate footnote. If the 
sample and the duplicate are less than 5 times the reporting limits and are within a range of 
~the reporting limit, then the duplicate is considered to be In control. Note: Both the 
duplicate amount and the sample amount are calculated to the IDL for any given element. 
Any value less than the IDL is treated as zero. 

(Sample Result- Duplicate Result) x 100 = % RPD 
(Sample Result+ Duplicate Result) x 0.5 

or 
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OMS Result- MSD Resultl\ x 100 = MSD RPD 
(MS Result+ MSD Result)/2 

14.0 DOCUMENTATION REQUIREMeNTS 

Refer to the laboratory Quality Assurance Manual for additional documentation requirements. 

14.1 Sample Worksheets. Digestion data sheets for the Hg soil samples must show all digestion 
information including the sample ID's, sample weights, bottle numbers, type of heating used, 
start times, end limes, and pressure or temperature, as appropriate for all digestions. All sample 
information should be clearly entered on these sheets. In addition, any unusual characteristics 
of the samples or the digestion procedure should be noted in the comments sections. Make 
sure also that all dilutions are clearly documented. 

14.2 Make sure to record thennometer ID, correction factor, and corrected and uncorrected 
temperatures for all temperature measurements. 

14.3 Standards and Reagents. All stocks and reagents must be recorded in the reagent Jog book. All 
standards should be recorded on the digestion log with the samples. 

14.4 Any run comments should be written on the raw data for the analysis and on the run log in the 
LIMS. 

14.5 Annual bottle calibration verifications must be documented in the Mercury Bottle calibration log. 

15.0 DATARE!VIE!W AND REPORTING 

15.1 All samples should be updated to QC batches in the LIMS system. The analyst is responsible 
for reviewing all data for compliance with the QC outlined in this SOP. They are responsible 
for making sure that the rmN data ls fully documented and ~is loaded into the LIMS system. 
They are responsible for submitting samples for redigeslion and reanalysis, when appropriate. 

15.2 After the analyst review is completed, the supervisor or a designated reviewer shall review the 
run for technical compliance to the SOP. The reviewer is also responsible for making sure that 
the QC calculations are done correcUy and that appropriate flags are added. 

15.3 After the reviewer completes their review, the data is released for client access in the LIMS. 
The raw data and the run log are submitted to the area manager. The manager periodically 
does an additional review on dala for technical completeness. Any hardcopy raw data is 
transferred to the report generation department for scanning and storage. lnslr\Jment data Is 
transferred electronically. 

16.0 POLLUTION PRE!VE!NTION & WASTE MANAGEME!NT 

16.1 Users of this method must perform all procedural steps In a manner that controls the 
creation and/or escape of wastes or hazardous materials to the environment. The amounts 
of standards, reagents, and solvents must be limited to the amounts specified in this SOP. 
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All safety practices designed to limit the escape of vapors, liquids or solids to the 
environment must be followed. All method users must be familiar with the waste 
management practices described in section 16.2. 

16.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described in the waste management SOP, EHS004. This 
document describes the proper disposal of all waste materials generated during !he testing 
of samples as follows: 

16.2.1 Non hazardous aqueous wastes. 

16.2.2 Hazardous aqueous wastes. 

16.2.3 Chlorinated organic solvents. 

16.2.4 Non-()hlorinated organic solvents. 

16.2.5 Hazardous solid wastes. 

16.2.6 Non hazardous aqueous wastes. 

17.0 ADDITIONAL REFERENCES 

17.1 Leeman Hydra AA instrument manual. 

17.2 Leeman Hydra AA II instrument manual. 
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Effective Date: qmlll 

Lab Manager ~i1..1._ 

QAManager~ 
!Jf/~· 

TITLE: DIGESTION OF NON-POTABLE WATERS FOR ICP OR ICP·MS ANALYSIS. 

REFERENCES: SW846 3010A 

Revised Sections: 8.5, 10.3.5 

1.0 SCOPE & APPLICATION 

1.1 This method Is applicable for lhe digeslion of aqueous samples, TCLP extracts. and wastes that 
contain small amounts of suspended solids. After digestion. the samples can be analyzed by ICP or by 
ICP-MS. This digestion melhod is based on SW846 3010A. 

2.0 SUMMARY 

2.1 Samples for metals analysis are digested on a hot plate or in a digestion block at 90 to 95° C to 
solubilize the metals before analysis. Nitric and hydrochloric acids are used for digestion. 

3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 

3.1 Repomng limit. See determinative method. 

3.2 Method Detection Limit. MDLs must be established using a solution spiked at approximately 3 to 5 
times the estimated detection limit. To determine the MDL values, take seven replicate allquots of 
the spiked sample and process through the entire analytical method. The MDL is calculated by 
multiplying the standard deviation of three replicate analyses by 3.14, which is the student's t value 
for a 99% confidence level. MDLs must be determined approximately once per year for frequently 
analyzed parameters. 

4.0 DEFINITIONS 

BATCH: A group of samples which behave similarly with respect to the sampling or the testing procedures 
being employed and which are processed as a batch. For QC purposes, if the number of samples In a 
group is greater than 20, then each group of 20 samples or less wm all be handled as a separate batch. 

SPIKE BLANK OR LAB CONTROL SAMPLE. Digest and analyze a laboratory control sample or spike 
blank with each set of samples. A minimum of one lab control sample or spike blank Is required for every 
20 samples. Assess laboratory perfonmance against the control limits specified in the SOP. In house limits 
should also be generated once sufficient external check standard data Is available to generate limits 
(usually a minimum of 20 to 30 analyses). If the lab control Is outside of the controllim~s for a parameter, 
all samples must be redigested or redistilled and reanalyzed for that parameter. The exception is If the lab 
control recovery is high and the results of the samples to be reported are less than the reporting limit. In 
that case, the sample results can be reported with no fiag. Note: If control limits are not specified In the 
SOP, then default limtts of 80 to 120 percent should be used. 

MATRIX: The component or substrate (e.g., water, soil) which contains the analyte of Interest. 
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MATRIX DUPLICATE: A duplicate sample is digested at a minimum of 1 in 20 samples. The relative 
percent difference (RPD) between the duplicate and the sample must be assessed. The duplicate RPD is 
calculated as shown below. Assess laboralory performance against the control limits that are specified in 
the SOP. In house lim~s are generated once sufficient duplicate data is available to generate limits (usually 
a minimum of 20 to 30 analyses). If a duplicate is out of control, flag the results with the appropriate 
footnote. If the sample and the duplicate are less than 5 times the reporting limits and are within a range of 
±the reporting llmtt, then the duplicate is considered to be in control. Note: If control limits are not specified 
In the SOP, use default limits of± 20% RPD. 

(!Sample Result- Duplicate Resultll x 100 = Duplicate RPD 
(Sample Result + Duplicate Result)/2 

MATRIX SPIKE: The laboratory must add a known amount of each analyte to a minimum of 1 In 20 
samples. The matrix spike recovery is calculated as shown below. Assess laboratory performance against 
the control limits that are specified in the SOP. In house limits are generated once sufficient matrix spike 
data is available to generate limits (usually a minimum of 20 to 30 analyses). If a matrix spike is out of 
control, then the results must be flagged with the appropriate footnote. If the matrix spike amount Is less 
than one fourth of the sample amount, then the sample cannot be assessed against the control limits and 
must be footnoted to that effect. Note: If control limits are not specified in the SOP, then default limits of75 
to 125 percent should be used. 

(Spiked Sample Result- Sample Result) x 1 00 = Matrix Spike Recovery 
(Amount Spiked) 

MATRIX SPIKE DUPLICATES: lnlralaboratory split samples spiked with identical concentrations of target 
analyte(s). The spiking occurs prior to sample preparation and analysis. They are used to document the 
precision and bias of a method in a given sample matrix. 

(IMS Result - MSD Result!) x 100 = MSD RPD 
(MS Result + MSD Result)/2 

METHOD BLANK. The laboratory must digest and analyze a method blank with each set of samples. A 
minimum of one method blank is required for every 20 samples. For a running batch, a new method blank 
is required for each different digestion day. If no digestion step is required, then the method blank Is 
equivalent to the reagent blank. The method blank must contain the parameter of Interest at levels of less 
that the reporting lfmij for that parameter. If the method blank contains levels over the reporting limits, the 
samples must be redigested or redistilled and reanalyzed. The exception to this rule is when the samples 
to be reported contain greater than 10 times the method blank level. In addition, if all the samples are less 
than a client required limtt and the method blank is also less than that limit, then the results can be reported 
as less than that limit. 

METHOD DETECTION LIMITS IMDLSl. The minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration is greater than zero and is 
determined from analysis of a sample tn a given matrix containing the analyte. MDLs are determined 
approximately once per year for frequently analyzed parameters. 

REAGENT BLANK: The reagent blank is a blank that has the same matrix as the samples, I.e., all added 
reagents, but did not go through sample preparation procedures. The reagent blank is an indicator for 
contamination Introduced during the analytical procedure. (Note: for methods requiring no preparation 
step, the reagent blank is equivalent to the method blank.) Either a reagent blank or a method olank must 
be analyzed wHh each batch of 20 samples or less. The concentration oflhe anal)lle of interest in the 
reagent blank must be less than the reporting limit for that analyte. If the reagent blank contains levels over 
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the reporting limits, the samples must be reanalyzed. The exception to this rule Is when the samples to be 
reported contain greater than 10 times the reagent blank level. In addHion, tf all the samples are less than a 
client required limit and the reagent blank Is also less than that llmij, then the results can be reported as 
less than that limit 

REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 
synonymous terms for reagents which conform to the current specifications of the Committee on Analytical 
Reagents of !he American Chemical Society. 

REAGENT WATER: Water that has been generated by any method which would achieve the performance 
specifications for ASTM Type II water. For organic analyses, see the definition of organic-free reagent 
water. 

REFERENCE MATERIAL: A material containing known quantities of target analytes in solution or in a 
homogeneous matrix. It is used to document the bias of the analytical process. 

5.0 HEAlTH & SAFETY 

5.1 The analyst must follow normal safety procedures as ouHined in the Aocutest Laboratory Safety Manual 
which includes the use of safety glasses and lab coats. All digestions must be done in a hood. In 
addHion, all acids are corrosive and must be handled wilh care. Flush spills with plenty of water. If 
acids contact any part of the body, flush wnh water and contact the supervisor. 

5.2 The toxicHy or carcinogenicity of each reagent used in this method has not been precisely determined; 
however, each chemical must be treated as a potential health hazard. Expose to these reagents must 
be reduced to the lowest possible level. The laboratory is responsible for mainlaining a current 
awareness file of OSHA regulations regarding the safe handling of the chemical specified In this 
method. A reference file of date handling sheets must be made available to all personnel Involved in 
these analyses. 

6.0 COLLECTION, PRESERVATION, & HOLDING TIMES 

6.1 All samples m us! be preserved with nHric acid at the time of collection to a pH of < 2. 

6.1.1 Samples received without preservation must be preserved following the specifications in the 
Aocutest QSM. 

6.2 All samples must be digested and analyzed within 6 months of the time of collection. 

7.0 APPARATUSANDMATERIALS 

7.1 The apparatus needed for this digestion procedure are listed below. It should be noted that hot plates 
and beakers wilh watch glasses may be used In place of the digestion block and digestion tubes. 

7.2 Digestion block. Temperature adjustable and designed to hold sample digestion tubes and capable of 
maintaining temperatures from 90 to 95"C. 

7.3 Thermometers, calibrated with NIST traceable thermometers. To be used to monitor digestion 
temperatures. 

7.4 Sample digestion tubes and ribbed watch glasses. 
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7 .4.1 If sample digestion tubes are used to measure initial and final volumes, then they must be 
calibrated following the procedure outlined in EMP203, the digestion tube calibration SOP. 

7.5 Automatic pipeter bottles. 

7.6 50 ml volumetric flasks or 50 ml TD volumetric cylinders (Class A). 

7.6.1 All glassware must be washed with soap and tap water and then soaked ina 10% n~ric acid 
bath for several hours. It must then be rinsed at least 3 times with distilled, deionized water. 

7.7 Glass funnels. 

7,8 Whatman #41 filter paper or equivalent. 

7.9 Volumetric pipets, class A. 

7.10 pH paper. 

8.0 STANDARDS & REAGENTS 

8.1 All chemicals listed below are reagent grade unless oth!lfWise specified. Deionized water must be 
used whenever water Is required. 

8.2 Hydrochloric acid. Baker lnstra-analyzed or equiValent. 

8.3 Nilrlc Acid. Baker lnstra-analyzed or equivalent. 

8.4 Metals Spiking Solutions. All metals spiking solutions must be made up In a solution of 2 %nitric acid 
following the procedures outlined In the metals standards preparation SOP. 

8.5 Hydrogen Peroxide, 30%. (Used only ff sulfur Is an analyte of interest). 

9.0 INTERFERENCES 

9.1 Organics In a matrix may cause Interferences if the sample is not digested rigorously enough. In 
addition, high levels of acids In the final digestate may cause interferences In the analysis. Both of 
these interferences can be avoided by choosing the approprlate digestion method and by bringing the 
sample fo an appropriate final volume. For a discussion of other interferences, refer to specific 
analytical methods. 

10. 0 PROCEDURE 

1 0.1 Balow Is the procedure to be followed for the digestion of aqueous samples prior to ICP or ICP-MS 
analysis. 

1 0.2 Before starting the analysis, check the initial pH of the sample with pH paper and verify that it is< 2. If 
it is< 2, then enter a Yin the pH check column on the metals prep logs. If the sample Is not< 2, then 
adjust it to < 2 with nHrlc acid and record both the initial and final pH on the digestion log. 

1 0.2.1 For highly basic or buffered samples, where more than a few drops of acid are required, 
adjust an aliquot of the sample rather than the whole amount and record the amount of acid 
used for the adjustment. 
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1 0.2.2 Samples for TCLP matrix or leachate spikes will be received unpreserved from the TCLP 
leaching area. These must be aliquoted, spiked, and preserved on receipt in the metals prep 
area. 

1 0.2.3 For some clients, addHional documentation of the pH adjustment Is necessary. For all 
samples from Ohio, the pH adjustment must be noted in the case narrative or conformance 
summary for the samples. 

10.3 Measure out 50 ml of each sample into a labeled digestion tube or into a beaker. The sample maybe 
measured by using a graduated cylinder or by using a calibrated digestion tube. Make sure that the 
sample identification is accurately recorded with the digestion tube/beaker numbers on the sample 
digestion log. In addition to the samples, a Spike Blank or a Lab Control and a Method Blank must be 
set up wHh each batch of 20 samples or less. A Matrix Spike and a Matrix Spike Duplicate (or Matrix 
Duplicate) must be set up with each batch of 20 samples. Matrix Spike Duplicates are normally used 
unless otherwise specified by client requirements. Check with the metals supervisor for spiking levels 
to use for the matrix spikes and the spike blank or lab control. 

1 0.3. 1 For the method blank, add 50 ml of deionized water to lhe digestion tube. 

1 0.3.2 For the lab control, add 50 ml of lab control solution to the digestion tube. Refer to the metals 
spiking solution SOP, EMP202, for information on the preparation of the lab control solution. 

1 0.3.3 For the mat~x spike and matrix spike duplicates. add the spiking solution directly to the 50 ml 
of sample in the designated tubes. Refer to the metals spiking solution SOP, EMP202, for 
information on the preparation and amounts of spiking solution required. 

1 0.3.4 TCLP blank spikes must be prepared using 50 ml of the appropriate TCLPE extraction fluid. 

1 0.3.5 If the sample Is going to be analyzed for sulfur by method 6010, then add 5 ml of peroxide at 
room temperature to the sample and QC and let lhem sit for 30 minutes before proceeding. 
The purpose of this step is to oxidize any sulfide that is present before the digestion. 

10.4 Add 1.5 ml of concentrated nitric acid to all quality control and samples. 

10.5 Place the labeled tubes into a digestlon block and cover with watch glasses. (If using beakers, cover 
the beakers with watch glasses and place them on a hot plate.) Heat the samples at 90 to 95'C until 
they come to a gentle reflux and then continue to heat the samples until they are evaporated to near 
dryness, for example 10 ml or less. After the heating is complete, allow the samples to cool. 

1 0.5. 1 Watch glasses may be removed if necessary to allow for faster volume reduction. but should 
be left on for the maximum lime possible to lim~ con1amination. 

10.6 Add an addltlonal1.5 ml of concentrated nitric acid to all quality control and samples. Continue heating 
the samples at a gentle reflux until the sample is completely digested. (More acid may be added as 
necessary to complete the digestion.) 

10.6.1 Signs of a complete digestion are if the digestate is light in color and/or if lhe appearance of 
the sample does not change wtth continued refluxing. 

10.7 Add 5 ml of 1:1 HCI to each sample and reflux for an additlonal15 minutes. 
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10.8 Wash down the beaker walls and watch glass with Dl water. Bring the sample to a ftnal volume of 50 
ml with deionized water. The sample is now ready for analysis by ICP. 

1 0.8. 1 If the sample contains particulate, it can be filtered through Whalman # 41 filter paper (or 
equivalent) before analysis. If any samples in a balch are filtered, then all of the associated 
quality control must also be frltered in the same manner. 

1 0.8 .2 For ICP-MS analysis, the dlgestate is normally further diluted at the Instrument before analysiS 
(at least by a factor of 2) and the d~ution factor must be added to the instrument file. 

11.0 QUALITY ASSURANCE 

11.1 A sample batch is defined as a maximum of 20 field samples in a preparation batch over a time 
period of 24 hours. A matrix spike/matrix spike duplicate, matrix spikes and/or duplicate Is required 
every 20 samples. 

11.2 For each digestion batch of 20 samples or less, a lab control (and a spike blank) and a method blank is 
prepared. Besides a lab control, a spike blank Is also digested wihen analyzing the odd elements, such 
as B, Si, Sr, Sn and Pd. 

11.3 For every 20 samples, digest a matrix spike/matrix spike duplicate pair instead of a matrix spike/ 
duplicate pair unless otherwise requested by a client. 

11.4 Refer to the analytical methods SOPs for addRional information on method quality control. 

12.0 DOCUMENTATION 

12.1 All digestion information must be entered on a digestion log. The information required includes the 
sample identification, the initial sample volume, the final sample volume, the initial sample pH, the acids 
used (including both amount and lot number), the spikes used, and the digestion times and 
temperatures, and the thermometer Identification. Both the corrected and uncorrected temperatures 
must be recorded. If filtration is done, the filter cype and lot must also be recorded. 

t2.2 The analyst must write additional information such as unusual sample characteristics in the Comments 
section. All spiking solution informaHon must be entered in the metals spiking solution notebook. 

13.0 DATA REVIEW & REPORTING 

13.1 The prep analyst is responsible for updating the samples to SCH status in the LIMS system and for 
entering the prep information into the LIMS. This may be done manually or electronically. When the 
prep information is in the LIMS, the completed paperwork must be turned Into the metals supervisor 
for review. 

13.2 The supervisor or a metals analyst reviews the preparation information and approves the data in the 
LlMS system. 

13.3 The original paperwork is submnted to the report generation department for filing. 

14.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

14.1 Users of this method must perform all procedural steps in a manner that controls the creation 
and/or escape of wastes or hazardous materials to the environment. The amounts of standards, 
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reagents, and solvents must be limited to the amounts specmed In this SOP. All safety practices 
designed to limit the escape of vapors, liquids or solids to the environment must be followed. All 
method users must be familiar with the waste management practices described In section 14.2. 

14.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described in the waste management SOP, EHS004. This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 

14.2.1 Non hazardous aqueous wastes. 

14.2.2 Hazardous aqueous wastes. 

14.2.3 Chlorinated organic solvents. 

14.2.4 Non-chlorinated organic solvents. 

14.2.5 Hazardous solid wastes. 

14.2.6 Non-hazardous solid wastes. 

15.0 ADDITIONAL REFERENCES 

15.1 Refer to the ICP and ICPMS analytical SOP's, the spiking procedure SOP (EMP202), and the 
digestion tube calibration SOP (EMP203). 
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Lab Manager: _____ _ 

QA Manager: _____ _ 

TEST NAME: DIGESTION OF SOILS FOR ICP AND ICP-MS ANALYSIS 

REFERENCE: SW846 30508 (Revision 2, December 1996) 

Revised Sections, 10.2.3, 10.2.4, 12.1 

1.0 SCOPE AND APPLICATION 

1.1 This method is applicable for the digestion of sediments, soils, sludges, solid wastes, and wipes. 
After digestion, the samples can be analyzed by I CAP or by ICP-MS (or by graphite furnace AA for 
antimony)_ This digestion method is based upon SW846 method 30508, Revision 2, 12/96. 

2.0 SUMMARY 

2.1 For the digestion of samples, a representative 1-2 gram (wet weight) or 1 gram (dry weight) 
sample is digested with repeated additions of nitric acid (HN03) and hydrogen peroxide (H20 2). 

Then hydrochloric acid (HCI) is added to the initial digestate and the sample is refluxed_ In an 
optional step to increase the solubility of some metals, this digestate is filtered and the filter 
paper and residues are rinsed, first with hot HCI and then hot reagent water. Filter paper and 
residue are returned to the digestion flask, refluxed with additional HCI and then filtered again. 
The digestate is then diluted to a final volume of 100 ml. 

2.2 In method 30508, the final HCI addition is not included for ICP-MS digestates as chloride is an 
interference for a number of elements on ICP-MS_ However, the HCI is necessary for good 
solubility of many elements. HCI interferences at the ICP-MS can normally be addressed with 
corrections at the ICP-MS_ Therefore it is recommended that HCI be added for ICP-MS 
digestions by this method unless otherwise directed by the lab supervisor or manager. 

2.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 

3.1 See determinative method. 

4.0 DEFINITIONS 

BATCH: A group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20, then each group of 20 samples or less will all be handled as 
a separate batch. 

R2-0001291



ACCUTEST LA BORA TORIES 
STANDARD OPERATING PROCEDURE 

FN: EMP073-12 
Pub Date: 10/16/00 
Rev Date: 09/1/09 
Page 2 of 10 

SPIKE BLANK OR LAB CONTROL SAMPLE. Digest a laboratory control sample or spike blank 
wilh each set of samples. A minimum of one lab control sample or spike blank is required for every 
20 samples. Assess laboratory performance against the control limits specified in the SOP. In 
house limits should also be generated once sufficient external check standard data is available to 
generate limits (usually a minimum of 20 to 30 analyses). If the lab control is outside of the control 
limits for a parameter, all samples must be redigested or redistilled and reanalyzed for that 
parameter. The exception is if the lab control recovery is high and the results of the samples to be 
reported are less than the reporting limit. In that case, the sample results can be reported with no 
fiag. Note: If control limits are not specified in the SOP, then default limits of 80 to 120 percent 
should be used. 

MATRIX: The component or substrate (e.g., water, soil) which contains the analyte of interest. 

MATRIX DUPLICATE: A duplicate sample is digested at a minimum of 1 in 20 samples. The 
relative percent difference (RPD) between the duplicate and the sample should be assessed. The 
duplicate RPD is calculated as shown below. Assess laboratory performance against the control 
limits that are specified in the SOP. In house limits are generated once sufficient duplicate data is 
available to generate limits (usually a minimum of 20 to 30 analyses). If a duplicate is out of 
control, fiag the results with the appropriate footnote. If the sample and the duplicate are less than 
5 times the reporting limits and are within a range of± the reporting limit, then the duplicate is 
considered to be in control. Note: If control limits are not specified in the SOP, use default limits of 
± 20% RPD. 

(I Sample Result- Duplicate Resultll x 100 - Duplicate RPD 
(Sample Result+ Duplicate Result)/2 

MATRIX SPIKE: The laboratory must add a known amount of each analyte to a minimum of 1 in 20 
samples. The matrix spike recovery is calculated as shown below. Assess laboratory performance 
against the control limits that are specified in the SOP. In house limits are generated once sufficient 
matrix spike data is available to generate limits (usually a minimum of 20 to 30 analyses). If a 
matrix spike is out of control, then the results should be fiagged with the appropriate footnote. If the 
matrix spike amount is less than one fourth of the sample amount, then the sample cannot be 
assessed against the control limits and should be footnoted to that effect. Note: If control limits are 
not specified in the SOP, then default limits of 75 to 125 percent should be used. 

(Spiked Sample Result- Sample Result) x 100 =Matrix Spike Recovery 
(Amount Spiked) 

MATRIX SPIKE DUPLICATES: lntralaboratory split samples spiked with identical concentrations of 
target analyte(s). The spiking occurs prior to sample preparation and analysis. They are used to 
document the precision and bias of a method in a given sample matrix. 

OMS Result- MSD Resultll x 100 = MSD RPD 
(MS Result + MSD Result)/2 
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METHOD BLANK. The laboratory must digest and analyze a method blank with each set of 
samples. A minimum of one method blank is required for every 20 samples. For a running batch, a 
new method blank is required for each different digestion day. If no digestion step is required, then 
the method blank is equivalent to the reagent blank. The method blank must contain the parameter 
of interest at levels of less that the reporting limit for that parameter. If the method blank contains 
levels over the reporting limits, the samples must be redigested or redistilled and reanalyzed. The 
exception to this rule is when the samples to be reported contain greater than 10 times the method 
blank level. In addition, if all the samples are less than a client required limit and the method blank 
is also less than that limit, then the results can be reported as less than that limit. 

METHOD DETECTION LIMITS (MDLSl. The minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analy1e concentration is greater than zero and 
is determined from analysis of a sample in a given matrix containing the analy1e. MDLs should be 
determined approximately once per year for frequently analyzed parameters. 

REAGENT BLANK. The reagent blank is a blank that has the same matrix as the samples, i.e., all 
added reagents, but did not go through sample preparation procedures. The reagent blank is an 
indicator for contamination introduced during the analy1ical procedure. (Note: for methods 
requiring no preparation step, the reagent blank is equivalent to the method blank.) Either a 
reagent blank or a method blank must be analyzed with each batch of 20 samples or less. The 
concentration of the analy1e of interest in the reagent blank must be less than the reporting limit for 
that analy1e. If the reagent blank contains levels over the reporting limits, the samples must be 
reanalyzed. The exception to this rule is when the samples to be reported contain greater than 10 
times the reagent blank level. In addition, if all the samples are less than a client required limit and 
the reagent blank is also less than that limit, then the results can be reported as less than that limit. 

REAGENT GRADE. Analy1ical reagent (AR) grade, ACS reagent grade, and reagent grade are 
synonymous terms for reagents which conform to the current specifications of the Committee on 
Analy1ical Reagents of the American Chemical Society. 

REAGENT WATER. Water that has been generated by any method which would achieve the 
performance specifications for ASTM Type II water. For organic analyses, see the definition of 
organic-free reagent water. 

5.0 HEALTH & SAFETY 

5.1 The analyst must follow normal safety procedures as outlined in the Accutest Health and Safety 
Plan and Personal Protection Policy, which include the use of safety glasses and lab coats. In 
addition, all acids are corrosive and mustd be handled with care. Flush spills with plenty of water. 
If acids contact any part of the body, flush with water and contact the supervisor. 

5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 
determined; however, each chemical must be treated as a potential health hazard. Exposure 
to these reagents should be reduced to the lowest possible level. The laboratory is 
responsible for maintaining a current awareness file of OSHA regulations regarding the safe 
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handling of the chemicals specified in this method. A reference file of data handling sheets 
must be made available to all personnel involved in these analyses. 

6.0 PRESERVATION & HOLDING TIME 

6.1 Non-aqueous samples should be refrigerated at the time of receipt. 

6.2 All samples should be digested and analyzed within 6 months of the time of collection. 

7.0 INTERFERENCES 

7.1 Sludge and soil samples can contain diverse matrix types. which may contain a variety of 
interferences. Spiked samples can be used to determine if these interferences are adequately 
treated in the digestion process. For a discussion of other interferences, refer to specific 
analytical methods. 

8.0 APPARATUS 

8.1 The apparatus needed for this digestion procedure are listed below. It should be noted that hot 
plates and beakers with watch glasses might be used in place of the digestion block and 
digestion tubes. 

8.2 Digestion block. Temperature adjustable and designed to hold sample digestion tubes and 
capable of maintaining temperatures from 90 to 95'C. 

8.3 Thermometers, calibrated with NIST traceable thermometers. To be used to monitor digestion 
temperatures. 

8.4 Sample digestion tubes and ribbed watch glasses. 

8.5 Automatic pi peter bottles. 

8.6 1 00 ml volumetric flasks. 

8.7 Glass funnels. 

8.8 Whatman #41 filter paper. 

8.9 Top loader balance. 

8.1 0 Volumetric Pipets, class A. 

8.11 Disposable Wood Spatulas 
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9.1 All chemicals listed below are reagent grade unless otherwise specified. Deionized water should 
be used whenever water is required. 

9.2 Hydrochloric acid. Baker instra-analyzed or equivalent. 

9.3 Nitric Acid. Baker instra-analyzed or equivalent. 

9.4 Hydrogen Peroxide, 30 %. 

9.5 Metals Spiking Solutions. All metals spiking solutions should be made up in a solution of 2 % 
nitric acid as described in Table 1. Use volumetric glassware and pipets or autopipets. Check 
with tihe metals supervisor ror additional information. Different levels of spiking solutions may be 
used as specified by tihe area supervisor. 

9.5.1 The expiration da1e ror tihe spiking solution is defined as the earliest date of any 
element or compound in that solution. 

9.6 Teflon Chips 

10.0 PROCEDURE 

10.1 Weigh out an amount of wet sample equivalent to 1 g of dry sample into a numbered digestion 
tube. The sample should be weighed out using a top loader balance and the weights should be 
recorded to two places past tihe decimal. Make sure that the sample identification is accurately 
recorded with tihe digestion tube numbers on the sample digestion log. 

10.1.1 Make sure that tihe sample has been thoroughly mixed before weighing out the 
representative sample. Discard rocks, sticks, etc. from the sample. (Refer to the SOP 
EQA042 for proper sample aliquoting procedures). All homogenization and sample 
handling should be done with wooden spatulas and ceramic (or other non-metal) bowls. 

1 0.1.2 If the sample has a low percent solids, a larger sample size may be used to obtain a 
weight approximately equivalent to 1 g of dry sample. Check with the metals supervisor 
for additional direction with sampled with low percent solids or unusual matrices. 

10.1 .3 If the sample is a wipe, weighing is not necessary. Transfer the entire wipe into the 
labeled digestion tube and proceed with the digestion following steps 10.2 through 
1 0.1 0. Extra wipes must be supplied by the client for the matrix spike or duplicate. 
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10.2 In addition to the samples, a spike blank or a lab control and a method blank must be set up with 
each batch of 20 samples or less. A matrix spike, a matrix spike duplicate or a duplicate should 
be set up with each batch of 20 samples. Matrix spike duplicates are normally used unless 
otherwise specified by client requirements. Refer to Table 1 for spiking levels to use for each MS 
and Spike Blank. 

1 0.2.1 For the method blank and spike blank, instead of weighing out soil add approximately 1 
g of Teflong chips to the digestion tube. Add the spiking solution to the blank spike after 
the chips are in the tube. 

10.2.2 For some clients, a solid lab control is required rather than a blank spike. In that case, 
the solid lab control must be weighed out in the same manner as a sample. 

10.2.3 For the matrix spike and matrix spike duplicate, refer to the metals spiking SOP, 
EMP202, for infonnation on the preparation and amount of spiking solution require to be 
added to the sample in the digestion tube. 

1 0.2.4 For the matrix spike and matrix spike duplicate, refer to the metals spiking SOP, EMP 
202, for infonnation on the preparation and amount of "odd metals spike" is to be 
added to the sample in the digest tube when necessary. 

10.2.5 For additional details on spiking solutions and preparation, refer to the metals spiking 
sop, EMP202. 

10.3 Add 10 ml of 1:1 nitric acid to all Quality Control and samples. 

10.4 Place the numbered tubes into a digestion block and cover with watch glasses. (If using 
beakers, cover the beakers with watch glasses and place them on a hot plate.) Heat the 
samples at 90 to 95'C until they come to a gentle reflux and then continue to heat the samples 
for an additional 10 to 15 minutes. Do not allow the samples to boil. After the heating is complete, 
allow the samples to cool. 

1 0.5 Add an additional 5ml of concentrated nitric acid to all quality control and samples. Heat the 
samples at a gentle reflux for an additional 30 minutes. Do not allow the volume to be reduced to 
below 5 mi. Cool. 

1 0.5.1 If brown fumes are generated during this digestion, add an additional 5ml aliquot of 
concentrated nitric acid and heat for 30 more minutes. Repeat this process until no 
more brown fumes are generated. 

10.6 Continue the digestion at 90 to 95'C until the volume is reduced to 5 ml or for a period of 2 hours. 
Do not let the samples boil at any point during the digestion process. 

10.7 Add 2 ml of water and 3 ml of 30 % hydrogen peroxide to each sample and reflux until the 
effervescence subsides. Cool. 
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10.7.1 The 30% hydrogen peroxide may be added in smaller or larger initial aliquots 
depending on the sample characteristics. If sample effervescence is suspected to be a 
problem, smaller aliquots should be used. 

10.8 Continue to add 30 % hydrogen peroxide in 1 ml aliquots with warming until the effervescence is 
minimal or until the general sample appearance is unchanged. NOTE: Do not add more than a 
total of 10 ml of 30% hydrogen peroxide. Continue the digestion at 90 to 95'C until the volume is 
reduced to 5 ml or for a period of 2 hours. 

10.9 Add 10 ml of concentrated HCI and reflux for an additional15 minutes. 

10.R 1 HCI may be omitted for some ICP-MS digestions for limited elements (As, Be, Cd, Cr. 
Co, Fe, Pb, Mo. Se, and Tl) at the discretion of the area supervisor or manager. 
However, in normal circumstances it should be added. Refer to section 2.2. 

10.10Riter the digestate through Whatman #41 filter paper (or equivalent) into 100 ml volumetric 
flasks. Make sure to rinse the digestion tubes and the filter paper well with deionized water. 
Dilute to volume with deionized water. The sample is now ready for analysis. 

10.10.1 For ICP-MS analysis, the digestate should be further diluted at the instrument before 
analysis (normally at least by a factor of 2 to 5) and the dilution factor should be added 
to the instrument file. 

11.0 QUALITY ASSURANCE 

11.1 For each digestion batch of20 samples or less, a Jab control ora spike blank and a method blank 
should be prepered. Besides a lab control, a spike blank is also digested when analyzing the 
odd elements, such as B, Si, Sr. Sn and Pd. 

11.1. 1 Solid lab controls are required for some clients. Check with the metals supervisor for 
additional information. 

11.2 For every 20 samples, a matrix spike, a matrix spike duplicate or a duplicate should be prepered. 
Matrix spike duplicates are normally used unless otheiWise specified by the dient requirements. 

11.3 If a batch is a running batch, samples can be added to the batch (along with a method blank and 
spike blank or lab control) up to a maximum of 2 weeks. 

11.3.1 Running batches are not allowed for all clients. Check with the metals supervisor for 
additional information. 

11 A Refer to the analytical methods SOPs for additional information on method quality control. 

12.0 DOCUMENTATION 

R2-0001297



ACCUTEST LA BORA TORIES 
STANDARD OPERATING PROCEDURE 

FN: EMP073-12 
Pub Date: 10/16/00 
Rev Date: 09/1/09 
Page 8 of 10 

12.1 All digestion infonnation should be entered on a digestion log. The information required includes 
the sample identification, the initial sample weight, the final sample volume, the acids used 
(including both amount and lot number), the spikes used, and the digestion times, temperatures, 
and the thermometer identification. Both the corrected and uncorrected temperature must be 
recorded. 

12.2 The analyst should write additional information such as unusual sample characteristics in the 
Comments section. All spiking solution information should be entered in the metals spiking 
solution notebook. 

12.3 Any corrections to laboratory data must be done using a single line through the error. The 
initials of the person and date of correction must appear next to the correction. 

12.4 Certificates of analysis for all primary stocks must be kept on file. If a certificate is received in 
the lab, give the original to the area supervisor for submission for filing with the QA 
department. 

13.0 DATA REVIEW & REPORTING 

13.1 The prep analyst is responsible for updating the samples to SCH status in the LIMS system and 
for entering the prep infonnation into the LIMS. This may be done manually or electronically. 
When the prep infonnation is in the LIMS, the completed paperwork should be turned into the 
metals supervisor for review. 

13.2 The supervisor or a metals analyst reviews the preparation information and approves the data 
in the LIMS system. 

13.3 The original paperwork is submitted to the report generation department for filing. 

13.4 Supervisory (or peer) personnel will review and sign all reagent documentation a minimum 
of once per month. 

14.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

14.1 Users of this method must perform all procedural steps in a manner that controls the 
creation and/or escape of wastes or hazardous materials to the environment. The amounts 
of standards, reagents, and solvents must be limited to the amounts specified in this SOP. 
All safety practices designed to limit the escape of vapors, liquids or solids to the 
environment must be followed. All method users must be familiar with the waste 
management practices described in section 14.2. 

14.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described in the waste management SOP, EHS004. This 
document describes the proper disposal of all waste materials generated during the testing 
of sam pies as follows: 
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14.2.2 Non hazardous aqueous wastes. 

14.2.3 Hazardous aqueous wastes. 

14.2.4 Chlorinated organic solvents. 

14.2.5 Non-chlorinated organic solvents. 

14.2.6 Hazardous solid wastes. 

14.2.7 Non-hazardous solid wastes. 

15.0 ADDITIONAL REFERENCES 

FN: EMP073·12 
Pub Date: 10116/00 
Rev Date: 09/1/09 
Page 9 of 10 

15.1 Refer to the ICP and ICPMS analytical SOP's and the spiking procedure SOP (EMP202). 
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'::,,' '' ,' 
' '' ','' T.t\E!LEt: §()11, SPIKifiiGS()tUTION FOR601 OB (1.0 g ~arnple) ,',,,., ••• ,,,,, ( :, ,,_,>, 

Stock Vol. of Final Vol. of Spiking Amtof Final Final Cone. at 
Spiking 

Element 
Cone. in Stock in Spiking Solution spike Dig estate the instrument 

Solution mg/1 ml Solution in ml Cone. in mg/1 added in Vol. in ml in mg/1 
ml 

AI 200,00 200,00 4.00 + 
Sb 50,00 50,00 1,00 
As 200,00 200,00 4,00 
Ba 200,00 200,00 4,00 
Be 5,00 5,00 0,10 
Cd 5.00 5,00 0,10 
Cr 20.00 20,00 OAO 
Co 50,00 50,00 1,00 

Mixed ICP Cu 25,00 NA NA 25,00 2,00 100,00 0,50 
Metals Fe 100,00 100,00 2,00 + 

Pb 50,00 50,00 1,00 
Mn 50,00 50,00 1,00 
Ni 50,00 50,00 1,00 
Se 200,00 200,00 4,00 
Ag 5,00 5,00 0,10 
Tl 200,00 200,00 4.00 
v 50.00 50.00 1,00 
Zn 50,00 50,00 1,00 

AI 10000,00 50,00 200,00 2500,00 50,00 + 
Fe 10000,00 50,00 200,00 2500,00 50,00 + 

Soil Mineral Ca 10000,00 12,50 200,00 625,00 12,50 
Mix Mg 10000,00 12,50 200,00 625,00 2,00 100.00 12,50 

K 10000,00 12,50 200,00 625,00 12,50 
Na 10000.00 12,50 200,00 625,00 12,50 

B 1000,00 20,00 200,00 100,00 1,00 
Mo 1000,00 20,00 200,00 100,00 1,00 
Sn 1000,00 20,00 200,00 100.00 1.00 

Odd Metals Sr 1000,00 20,00 200,00 100,00 1,00 100,00 1.00 
Ti 1000,00 20,00 200.00 100,00 1,00 
Pd 1000,00 20,00 200,00 100,00 1,00 
Si 1000,00 40,00 200.00 200,00 2,00 

w 1000,00 
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Lab Manager:. _____ _ 

QA Manager: _____ _ 

METHOD REFERENCES: "Procedures for Handling and Chemical Analysis of Sediment and Water 
Samples"' prepared for the US EPA Corps of Engineers. May 1981. modified. and SW846 Method 9060, 
September 1986, modified, and EPA Region 2 Lloyd Kahn Method, July 1988. 

Revised Sections: 8.1, 10.2 (all), 4.0 Definition of MDL 

1.0 SCOPE AND APPLICATION 

1.1 This method can be used to determine total organic carbon in any solid matrix. It may also 
be used for liquid matrices containing a high level of total organic carbon. Samples that are 
primarily aqueous may also be analyzed using this method, but sample sizes should be 
limited to:: 0.10 g. 

1.2 The product code for total organic carbon is TOC for the Corp. of Engineers methods and for 
the modified SW846 9060 method. The product code is TOCLK for total organic carbon run 
by the Lloyd Kahn EPA Region 2 method. 

2.0 SUMMARY OF METHOD 

2.1 Total organic carbon is determined by combusting an acidified sample and quantitating the 
carbon dioxide released using infrared analysis. The quantitation is done by comparison to a 
linear calibration curve. 

3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 

3.1 The normal reporting limit for TOC in soils is 1000 mg/kg. This is based on a 0.1 g sample 
size. A minimum reporting limit of 100 mg/kg can be obtained by using a 1.0 g sample size. 
A reporting limit of 100 mg/kg is required for samples being analyzed for Lloyd Kahn TOC. A 
low level calibration standard is run at the level of this reporting limit. 

3.2 Method Detection Limit. Experimentally determine MDLs using the procedure specified in 40 
CFR, Part 136, Appendix B. This value represents the lowest reportable concentration of an 
individual compound that meets the method qualitative identification criteria. Experimental 
MDLs must be determined annually for this method. 

4.0 DEFINITIONS 

BATCH: A group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20, then each group of 20 samples or less will all be handled as 
a separate batch. 
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CALIBRATION CHECK STANDARD. The calibration check standard is a mid-range calibration 
standard. It is recommended that the calibration check standard be run at a frequency of 
approximately 10 percent. (For some methods this is mandatory and for some it is a 
recommendation only. Refer to individual method SOP's) For most methods, the mid-level 
calibration check standard criteria is :!: 1 0 percent of the true value. 

EXTERNAL CHECK STANDARD. The external check standard is a standard from a separate 
source than the calibration curve that is used to verify the accuracy of the calibration standards. An 
external check must be run a minimum of once per quarter for all analyses where a check is 
commercially available. The laboratory should initially assess laboratory performance of a check 
standard using the control limits generated by the external check supplier or limits defined in the 
SOP. If the external check is outside of the control limits for a given parameter, all samples must 
be reanalyzed for that parameter after the problem has been resolved. 

SPIKE BLANK SAMPLE. Digest and analyze a high and a low standard with each batch of 
samples. These standards must have a recovery of 90 to 11 0 %. If the spike blank is outside of 
the control limits for a parameter, all samples must be redistilled and reanalyzed for that parameter. 
The exception is if the spike blank recovery is high and the results of the samples to be reported 
are less than the reporting limit. In that case, the sample results can be reported with no flag. 

LAB CONTROL SAMPLE. A solid lab control sample from an external source may be distilled with 
a batch, depending on individual client requirements. The solid lab control is evaluated using 
manufacturer's limits. If the lab control is outside of the control limits for a parameter, all samples 
must be redistilled and reanalyzed for that parameter. The exception is if the lab control recovery is 
high and the results of the samples to be reported are less than the reporting limit. In that case, the 
sample results can be reported with no flag. 

MATRIX: The component or substrate (e.g., water, soil) which contains the analyte of interest. 

MATRIX DUPLICATE: A duplicate sample is digested at a minimum of 1 in 20 samples. The 
relative percent difference (RPD) between the duplicate and the sample should be assessed. The 
duplicate RPD is calculated as shown below. Assess laboratory performance against the control 
limits that are specified in the SOP. In house limits are generated once sufficient duplicate data is 
available to generate limits (usually a minimum of 20 to 30 analyses). If a duplicate is out of 
control, flag the results with the appropriate footnote. If the sample and the duplicate are less than 
5 times the reporting limits and are within a range of± the reporting limit, then the duplicate is 
considered to be in control. Note: If control limits are not specified in the SOP, use default limits of 
±20% RPD. 

(I Sample Result- Duplicate Resultll x 100 = Duplicate RPD 
(Sample Result + Duplicate Result)/2 

MATRIX SPIKE: The laboratory must add a known amount of each analyte to a minimum of 1 in 20 
samples. The matrix spike recovery is calculated as shown below. Assess laboratory performance 
against the control limits that are specified in the SOP. If a matrix spike is out of control, then the 
results should be flagged with the appropriate footnote. If the matrix spike amount is less than one 
fourth of the sample amount, then the sample cannot be assessed against the control limits and 
should be footnoted to that effect. Note: If control limits are not specified in the SOP, then default 
limits of 75 to 125 percent should be used. 
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(Spiked Sample Result- Sample Result) x 100 = Matrix Spike Recovery 
(Amount Spiked) 

METHOD BLANK. The laboratory must digest and analyze a method blank with each set of 
samples. A minimum of one method blank is required for every 20 samples. For a running batch. a 
new method blank is required for each different digestion day. If no digestion step is required. then 
the method blank is equivalent to the reagent blank. The method blank must contain the parameter 
of interest at levels of less that the reporting limit for that parameter. If the method blank contains 
levels over the reporting limits, the samples must be redigested or redistilled and reanalyzed. The 
exception to this rule is when the samples to be reported contain greater than 10 times the method 
blank level. In addition, if all the samples are less than a client required limit and the method blank 
is also less than that limit, then the results can be reported as less than that limit. 

METHOD DETECTION LIMIT (MDL) The minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration is greater than zero and 
is determined from analysis of a sample in a given matrix containing the analyte. MDLs should be 
determined approximately once per year for frequently analyzed parameters. 

REAGENT BLANK: The reagent blank is a blank that has the same matrix as the samples, i.e., all 
added reagents, but did not go through sample preparation procedures. The reagent blank is an 
indicator for contamination introduced during the analytical procedure. (Note: for methods 
requiring no preparation step, the reagent blank is equivalent to the method blank.) Either a 
reagent blank or a method blank must be analyzed with each batch of 20 samples or less. The 
concentration of the analyte of interest in the reagent blank must be less than the reporting limit for 
that analyte. If the reagent blank contains levels over the reporting limits, the samples must be 
reanalyzed. The exception to this rule is when the samples to be reported contain greater than 10 
times the reagent blank level. In addition, if all the samples are less than a client required limit and 
the reagent blank is also less than that limit, then the results can be reported as less than that limit. 

REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 
synonymous terms for reagents which conform to the current specifications of the Committee on 
Analytical Reagents of the American Chemical Society. 

REAGENT WATER: Water that has been generated by any method which would achieve the 
performance specifications for ASTM Type II water. For organic analyses, see the definition of 
organic-free reagent water. 

REFERENCE MATERIAL: A material containing known quantities of target analytes in solution or 
in a homogeneous matrix. It is used to document the bias of the analytical process. 

STANDARD CURVE: A plot of concentrations of known analyte standards versus the instrument 
response to the analyte. Calibration standards are prepared by successively diluting a standard 
solution to produce working standards which cover the working range of the instrument. Standards 
should be prepared at the frequency specified in the appropriate section. The calibration standards 
should be prepared using the same type of acid or solvent and at the same concentration as will 
result in the samples following sample preparation. This is applicable to organic and inorganic 
chemical analyses. 
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5.1 The analyst must follow normal safety procedures as outlined in the Accutest Laboratory Safety 
Manual which includes the use of safety glasses and lab coats. In addition. all acids are 
corrosive and must be handled with care. Flush spills with plenty of water. If acids contact any 
part of the body. fiush with water and contact the supervisor. 

5.2 The furnace operates at high temperature and the furnace should be allowed to cool down 
before doing any system maintenance or troubleshooting. If there are any signs of a system 
blockage. open the sample introduction port and turn off the furnace to prevent build up of 
back pressure. 

5.3 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 
determined; however, each chemical should be treated as a potential health hazard. 
Exposure to these reagents should be reduced to the lowest possible level. The laboratory is 
responsible for maintaining a current awareness file of OSHA regulations regarding the safe 
handling of the chemicals specified in this method. A reference file of data handling sheets 
must be made available to all personnel involved in these analyses. 

6.0 PRESERVATION & HOLDING TIME 

6.1 Soil samples should be kept under refrigeration at 4° C until they are analyzed. 

6.2 No holding time is outlined in the Corp. of Engineers method for TOG. SW846 9060 
specifies a holding time of 28 days for aqueous samples. Unless otherwise specified, this 
28-day holding time will also be applied to solid samples analyzed using this SOP. 

6.3 A 14 day holding time should be followed when analyzing TOG soils following the EPA 
Region II Lloyd Kahn method. 

7.0 INTERFERENCES 

7.1 High results may be obtained if the inorganic carbon is not completely removed from the 
sample before analysis. To ensure that all of the inorganic carbon is removed, heat an 
acidified sample at least 1 0 minutes at 75oC before starting the analysis. Some volatile 
organics may be lost in this heating step, resulting in a low bias in the TOG result. 

8.0 APPARATUS 

The following items are needed for the analysis of samples following the method outlined below: 

8.1 Shimadzu 5000 TOG analyzer or TOC-V analyzer with soil analysis module or equivalent. 

8.1.1 Each day of analysis, the humidifier should be checked to ensure that the water 
level is within 1 inch of the top of the humidifier. 

8.1.2 Each day of analysis, the baseline should be checked to make sure that it is stable 
and near zero. 
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8.1.3 Whenever calibration check recoveries or blanks are out of compliance, the flow and 
the condition of the catalyst should be checked. If the catalyst appears bad 
(contains many small fines), it should be cleaned and replaced. Refer to the 
instrument manuals for additional information on system maintenance. 

8.2 Syringes, 0.100 ml size. 

8.3 Analytical balance, capable or weighing to 0.1 mg. The calibration ofthe analytical balance 
should be verified each day before use. 

8.4 Volumetric glassware, class A, for standards preparation. 

8.5 Ceramic boats. 

8.6 Drying oven, capable of being set to 75"C 

9.0 REAGENTS 

All chemicals listed below are reagent grade unless otherwise specified. Deionized water taken from the 
Dltap with the carbon filter should be used whenever water is required. Make sure to properly label all 
reagents and record the reagent preparation in the reagent logbook. 

9.1 Sucrose Stock Solution, 200000 mgCn (20% C from sucrose): Dry sucrose in dissector. 
Weigh out 47.5 grams into a 100 ml volumetric flask containing approximately 80 ml of Dl 
water. Add concentrated hydrochloric acid to bring the pH to less than 2. Mix well and bring 
to a final volume of 100 mi. Note: This stock should be replaced whenever crystallization of 
the sucrose is apparent It can be held for a maximum of 3 months. Refrigeration is not 
required. 

9.2 Sucrose Standard Solutions: Dilute the above stock solution (200000 mC/1) as shown below 
to make the suggested calibration standards. Add concentrated hydrochloric acid to bring 
the pH to less than 2 before diluting each standard to the final volume. 

9.2.1 Different standards may be used, but a minimum of 5 standards and a blank are 
required for the initial calibration. The top standards shown below are close to the 
top of the linear range of the instrument and sometimes will not worik at these levels. 

9.2.2 Two suggested curve levels are shown below. These standards must be held for no 
longer than one month. 

9.2.3 High curve. Either the 50000 mgC/1 or the 40000 mgC/1 may be used as the highest 
standard. Both are not required. 

Standard Level ml of stock Final volume (ml) 

50000 mgC/1 25.0 100 
40000 mgC/1 20.0 100 
25000 mgC/1 12.5 100 
10000 mgC/1 10.0 200 
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5000 mgC/1 
1000 mgC/1 
Blank 

9.2.4 lower cur11e. 

Standard level 

25000 mgC/1 
20000 mgC/1 
10000 mgC/1 
5000 mgC/1 
1000 mgC/1 
Blank 

5.00 
1.00 
0.000 

ml of stock 

12.5 
10.0 
10.0 
5.00 
1.00 
0.000 
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200 
200 
100 

Final volume (ml) 

100 
100 
200 
200 
200 
100 

9.3 Glucose Stock solution, 50000 mgC/1 (5% C from glucose): Dry glucose in dessicator. 
Weigh out 12.5 grams into a 100 ml volumetric flask containing approximately 80 ml of Dl 
water. Add concentrated hydrochloric acid to bring the pH to less than 2. Mix well and bring 
to a final volume of 100 mi. Note: This stock should be replaced whenever crystallization of 
the glucose is apparent. It can be held for a maximum of 1 month. Refrigeration is not 
required. 

9.4 Glucose Check Solution, 25000 mgC/1 (2.5% C from glucose): Dilute 50.00 ml of the glucose 
stock solution (50000 mC/1) to approximately 80 ml with Dl water. Add concentrated 
hydrochloric acid to bring the pH to less than 2 and then dilute to a final volume of 100 ml 
with Dl water. This solution should be made up monthly. 

9.4.1 A different concentration of this check solution will be needed if a lower cur11e is run. 

9.4.2 This is from a separate source than the calibration cur11e and can be used as the 
ICV check. 

9.5 Nitric Acid, reagent grade. Used for acidifying samples to remove inorganic carbon. 

9.5.1 Dohrman Instruments recommends that phosphoric acid not be used for this 
purpose. Dohrman found that the phosphoric acid tended to coat both the boat and 
the catalyst in the furnace with a layer of polyphosphoric acid and that, possibly as a 
consequence of this, the release of inorganic carbon as carbon dioxide was slower 
than with nitric acid and possibly incomplete. 

9.6 Oxygen Gas, high purity. 

9.7 Pre-baked cat litter or silica sand. 

10.0 PROCEDURE 

10.1 Below is the procedure to be followed for the analysis of soil samples for total organic 
carbon using the Shimadzu TOC soil analyzer. For the procedure with the newer Shimadzu 
TOC·V soil analyzer, refer to step 1 0.2. (More details for use of the software can be found 
in the TOC·V CPH/CPN users manual.) 
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1 0.1.1 Turn on the oxygen. The pressure in the soil module should be set at 2 and the 
carrier gas should be set as marked on the dial (0.5 1/min}. The oxygen pressure at 
the tank must be at least60 psi to maintain sufficient pressure at the instrument 
Check to make sure that the humidifier contains sufficient water. It should be filled 
to within approximately 1 inch of the top of the humidifier. (The humidifier is located 
under the magnetic plate on the right side of the instrument.} 

1 0.1.2 If the power is off, then turn on the power at the side of the soil and water modules 
and for the computer. 

10.1.3 Go into the TOC software on the TOC. Select measure and then connect Wait for 
the software to connect with the TOC analyzer. Proceed to options and then 
instrument conditions. Under TOC, there should be no check next to Furnace on. 
Under ASI, there should be no check next to ASI used. Under SSM, the TOC 
furnace should be turned on. 

1 0. 1.4 Go to view and click on the background monitor. A graph will appear on screen 
showing the position of the baseline and the status of the furnace temperature. Wait 
for the baseline to stabilize and for the furnace temperature to indicate that it is OK 
Make sure that the hatch on the boat sampler is tightly closed and that there are no 
leaks in the system. If the baseline is not within 2: 1 0 of zero, then the zero of the 
instrument may need to be adjusted. Check with the lab supervisor or manager for 
further instructions. 

1 0.1.5 If the instrument has not been calibrated within the last month, then it is 
recommended that it be calibrated at this point (A new calibration is required at 
least once per quarter.} 

1 0.1.5.1 Select a new file and insert standards. A minimum of 2 injections must 
be used for each standard. Five standards and a blank are required for the 
calibration. The lowest standard should be at 1 000 mgC/1 or lower. A 1 00 ul 
injection size should be used for all standards. 

1 0.1.5.2 After the standard file is created and inserted into the run file, then save 
the run file using the save as command. The file should be named with the 
instrument ID (A or B), the last digit of the year, the month, the day, and a 
designation for the matrix and the run number for that matrix. For example, 
the first soil run on instrument A from 3128101 would be named A10328s1. 

1 0.1.5.3 Press start in the software and follow the prompts. Place a clean boat 
filled with a small tuft of glass wool in the boat sampler. When indicated by 
the software. inject1 00 ul of standard into the boat. Close the hatch and 
push the boat all the way forward. Enter OK at the software. 

1 0.1 .5.4 After the sample has finished running, the software will prompt you to 
pull the boat back to the cool position. Pull the boat only to the cool line at 
this point. When indicatad by the software, then pull the boat back to the 
starting position. 
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1 0.1.5.5 Select the option to repeat the injection and repeat the steps outlined 
above. 

1 0.1.5.6 When all of the standards have been completed, then review the curve 
using the view, calibration option. 

1 0.1.5.6.1 If a correlation coefficient of greater than 0.995 is obtained, then 
save the curve using the file, save option. Check to make sure that 
the intercept, calculated using a weight of 1.0 g for Lloyd Kahn or 
using a weight of 0.1 g for other TOC analyses, is less than the 
reporting limit for each method (100 mg/kg for Lloyd Kahn or 1000 
mg/kg for other TOC soils.) 

1 0.1.5.6.2 If either the correlation coefficient or the intercept does not meet 
the above criteria, than recalibrate before proceeding with the 
samples. 

1 0.1.5.7 If a previous calibration is being used, then it must be verified with a low 
and a high standard and a blank before proceeding on each analysis day. 
The low standard must be within 30 percent of the true value. All other check 
standards must be within 10 percent of the true value. The blank must contain 
less than the reporting limit for TOC. Make sure to use duplicate injections for 
all analyses. Note: The method blank may be used as the calibration blank 
check. 

1 0.2 Below is the procedure to be followed for the analysis of soil samples for total organic carbon 
using the Shimadzu TOC-V soil analyzer. 

1 0.2.1 Turn on the oxygen. The pressure in the water module should be set at 200 Kpa 
and the carrier gas should be set as marked on the dial (150 ml/min). The oxygen 
pressure at the tank must be at least 60 psi to maintain sufficient pressure at the 
instrument. Check to make sure that the humidifier contains sufficient water. It 
should be filled to within the two white lines on the side of the humidifier. (The 
humidifier is located inside the water analyzer at the right side of the instrument.) 

1 0.2.2 If the power is off, then turn on the power at the side of the soil modules and at the 
bottom right of the front panel of the water moldule and for the computer. 

1 0.2.3 Go into the TOC software on the TOC. In the TOG-Control V main window, double 
click on the sample table editor and click OK on the user name box. 

1 0.2.4 Before starting the run, open the background monitor to make sure that the baseline 
is stable and the furnace is up to temperature. If there are problems at this point, 
check with the lab supervisor or manager for further instructions. 

1 0.2.5 Click File, New, and choose Calibration Curve and click OK. Follow the directions 
on each screen. For the system, pick TOC-V with SSM. Click on the calibration 
points. Then enter the file name. The file should be named with the instrument 
identifier (A orB or C), year (1 digit), the month (2 digits), the day, and a designation 
for the matrix and the run number for that matrix. For example, the first soil run on 
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instrument C from 3/12/07 would be named A70312s1. Enter the file name and then 
go to the volume. Enter the concentration and number of points. Edit the points to 
correct the concentrations. Enter next until the last screen is reached and then click 
on finish. 

1 0.2.5.1 If using a previously generated calibration, then this step can be omitted. 
A new calibration is required at least once per quarter, but it is recommended 
that this be run once per month. 

1 0.2.6 Go back to the TOG-Control V main window and double click the sample table 
editor. Click File and New to open the sample run icon. Click the system tab and 
select the TOC-SSM system. Click on the new file and follow the prompts on the 
screen. Name the file using the convention as described above. 

1 0.2. 7 Connect to the instrument using the connect tool bar button or from the instrument 
menu. Insert the calibration file created above into the sample table. You must load 
the new curve into the method before running the samples. 

10.2.8 To start running the calibration, press start in the software and follow the prompts. 
Place a clean boat filled with a small tuft of glass wool in the boat sampler. When 
indicated by the software, inject 100 ul of standard into the boat. Close the hatch. 
Enter 100 ul into the volume prompt and then hit start. Wait for the prompt and then 
push the boat forward. 

1 0.2.9 After the sample has finished running, the software will prompt you to pull the boat 
back to the cool position. Pull the boat only to the cool line at this point. When 
indicated by the software, then pull the boat back to the starting position. 

1 0.2.1 0 When all of the standards have been completed, then review the curve using the 
view, calibration option. If a correlation coefficient of greater than 0.995 is obtained 
and the intercept is less than the RDL, then save the curve and put it into the 
method{s) that you are running. Then you can proceed to add samples. 

10.6 After the calibration or calibration checks are completed, then analyze the external check 
standard made from glucose. This standard must agree within 10 percent of the true value. 
If it is not within this range, determine the source of the problem before proceeding. Note: 
The spike blank may be used as the external calibration check, but then the results must be 
within 1 0 percent of the true value. 

1 0. 7 After every 1 0 samples, a continuing calibration check (CCV) sample must be analyzed. 
The continuing calibration check should be a standard near the mid-range of the curve. The 
continuing calibration check should agree within 1 0 percent of the true value. If the CCV is 
not within 10% of the true value, then no samples can be reported in the area bracketed by 
this CCV unless the CCV is biased high (11 0 to 150%) and the sample results to be 
reported are less lhan the reporting limit. 

10.8 For some clients, a continuing calibration blank (CCB) may be required. This is not required 
as part of the normal TOC protocol. If it is required, than it should be run after each CCV 
check. The results of the CCB must be less than the reporting limit for TOC. If the CCB is 
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not less than the reporting limit. then no samples can be reported in the area bracketed by 
this CCB unless the samples results to be reported are less than the reporting limit. 

10.9 Begin analyzing the samples following the procedure outlined below. 

10.10.1 Weigh out from 100 to 1000 mg of sample (wet weight) into a ceramic boat using a 
4-place analytical balance. For samples that contain high levels of TOC smaller 
sample sizes may be needed. For unknown samples, start with a sample size of 
100 mg. (All method blanks and spike blanks should be calculated assuming a 100 
mg sample size and should be set up using silica sand or pre-baked cat litter.) 
Samples that contain non-homogeneous particulates should be homogenized with a 
mortar and pestle before weighing out the sample aliquot. 

1 0.1 0.1.1 If a client is requiring a detection limit lower than 1 000 mg/kg, then larger 
sample sizes are required. A detection limit of 100 mg/kg requires a weight 
of 1 gram. A smaller sample size may be used only to bring the sample to 
within the range of the calibration curve. 

10.1 0.1.2 If less than 50 mg is used for a sample to bring it within linear range, then 4 
replicates must be analyzed at that weight. 

10.10.2 Add nitric acid dropwise to the sample until no additional effervescence is observed 
and the surface of the sample is covered with the acid. Heat the acidified sample in 
an oven at 75•c for a minimum of 1 0 minutes. 

10.10.3 If the duplicate sample injections have a coefficient of variation (CV) of greater 
than15 percent or an RPD of greater than 20%, then repeat the analysis with 2 
additional duplicate injections. If, on the repeated analysis, a high CV or RPD is still 
obtained, then the sample results should be reported with a fiag due to possible 
sample non-homogeneity. This 15% CV or 20% RPD criteria does not apply if the 
sample results are low and the results are within plus or minus the reporting limit of 
each other. 

CV = (Std Dev,.1/ mean) x 1 00 

RPD = (Result1 - Result 2)) x 1 00/mean 

10.10.4 With each batch of 20 samples or less, a matrix spike and a duplicate should be 
analyzed. On each analysis day, a method blank and spike blank must be 
analyzed. All of these quality control points must be analyzed in duplicate. 

1 0.1 0.4.1 Prepare the method blank by treating a small amount (approximately 1 00 
mg) of pre-baked cat litter or silica sand with nitric acid and heating at 75 ° 
C for a minimum of 10 minutes. 

1 0.1 0.4.2 Prepare the spike blank in the same manner as the method blank, but 
spike it with 100 ul of a 20000 mgC/1 standard or external solution before 
adding the acid. Note: The spike blank can be used in place of the external 
check, but then must be prepared from the external source and must meet 
the 1 0 % check criterion. 
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10. 10.4.3 Prepare the duplicate in the same manner as a sample. 

10. 10.4.4 Prepare the matrix spike by adding 100 ul of a 20000 mgC/1 standard or 
external solution to a sample aliquot before adding the acid and heating the 
sample. 

10.10.5 At the end of the analysis, a continuing calibration check must be analyzed. If the 
calibration check is not within 10 percent of the true value then all samples 
bracketed by the out of compliance CCV must be reanalyzed. (If !he CCV is within 
110 to 150%, then samples with results <RDL may be reported.) 

10.10.6 If required, a CCB should be analyzed after the final CCV check of !he analysis. 
Refer to Section 10.9. 

1 o. 11 The final sample results are calculated using the equation shown below. The calculation 
is done automatically in the Shimadzu TOG software except for !he percent solids 
correction. The percent solids correction is added when the data is transferred in the 
LIMS system. See area supervisor or manager for further details. 

Organic Carbon, Total (mglkg) = 
Cone. from curve !ugl 

sample weight in g x %sol/1 00 

11.0 QUALITY CONTROL 

Below is a summary of the quality control requirements for !his mathod. Make sure to check with !he 
laboratory supervisor or manager for any addttional client specific quality control requirements. 

11.1 Method Detection Limits (MDLs). MDLs should be established using a blank sample spiked 
at approximately 3 times the estimated detection limit To determine the MDL values, take 
seven replicate aliquots of the spiked sample and process through the entire analytical 
method. The MDL is calculated by multiplying the standard deviation of the replicate 
analyses by 3. 14, which is the student's t value for a 99% confidence level. MDLs should be 
determined approximately once per year. 

11.2 Calibration Curve. The instrument must be calibrated a minimum of once per quarter. It is 
recommended that the instrument be calibrated at least once per month. The calibration 
curve must have a correlation coefficient of at least 0.995 and the intercept must be less than 
the reporting limit. If the instrument is not calibrated on a given day, then the curve must be 
verified using a low and a high standard and a blank before proceeding on each analysis 
day. The low standard must be within 30 percent ofthe true value. All other check standards 
must be within 10 percent of the true value. The blank must contain less than the reporting 
limit for TOG. 

11.3 Method Blank. The laboratory must prepare and analyze a method blank with each set of 
samples. A minimum of one method blank is required for every 20 samples. For a running 
batch, a new method blank is required for each different analysis day. The method blank 
must contain the analyte at less that the reporting limit. lf the method blank contains over that 
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limit, the samples must reanalyzed. The exception to this rule is when the samples to be 
reported contain greater than 10 times the method blank level. In addition, if all the samples 
are less than a client required limit and the method blank is also less than that limit, then the 
results can be reported as less than that limit. 

11.4 Spike Blank. The laboratory must prepare and analyze a spike blank with each set of 20 or 
less samples. For a running batch, a new spike blank is required for each different analysis 
day. The laboratory should assess laboratory performance of the spike blank against 
recovery limits of 80 to 120 percent. (If the spike blank is used in place of the external, then it 
must be within recovery limits of 90 to 110 percent.) If the lab control recovery is high and 
the results of the samples to be reported are less than the reporting limit, then the sample 
results can be reported with no flag. In all other situations, all samples associated with a 
spike blank outside of recovery limits must be reanalyzed. 

11.5 Matrix Spike. The laboratory must add a known amount of each analyte to a minimum of 1 in 
20 samples. (Note: For Florida samples, spikes should be prepared for 1 in 10 samples.) 

11.5.1 The spike recovery should be assessed using in house limits. Until these limits can 
be generated, then default limits of 75 to 125 percent recovery should be applied. If 
a matrix spike is out of control, then the results should be flagged with the 
appropriate footnote. If the matrix spike amount is less than one fourth of the 
sample amount, then the sample cannot be assessed against the control limits and 
should be footnoted to that effect. 

11.5.2 The matrix spike recovery should be calculated as shown below. 

(Spiked Sample Result- Sample Result) x 100 = MS Recovery 
(Amount Spiked) 

11.6 Matrix Duplicate. The laboratory must prepare and analyze a duplicate sample for a 
minimum of 1 in 20 samples. The relative percent difference (rpd) between the duplicate and 
the sample should be assessed. Matrix spike duplicates may be used in place of matrix 
duplicates. The duplicate rpd is calculated as shown below. 

11.6.1 The duplicate RPD should be assessed using in house limits. Until these limits can 
be generated, then default limits of 20 percent RPD should be applied. If a duplicate 
is out of control, then the results should be flagged with the appropriate footnote. If 
the sample and the duplicate are less than 5 times the reporting limits and are within 
a range of:!: the reporting limit, then the duplicate is considered to be in control. 

11.6.2 This duplicate fills the requirement for quadruplicate injections for one sample in 20 
for the TOCLK method. 

11.6.3 The duplicate RPD should be calculated as shown below. 

(Sample Result- Duplicate Result) x 100 = % RPD 
(Sample Result+ Duplicate Result) x 0.5 

11.7 Quality Control Sample (also referred to as Initial Calibration Verification Standard, (ICV)). 
A standard from a separate source than the calibration should be run at the beginning of 
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each run. This ICV should be within 10 percent of the true value. If it is not, the problem 
must be resolved before any samples can be analyzed. Note: The spike blank may be used 
in place of the ICV as long as a separate source standard is used and the 1 0 percent 
criterion is met. 

11.8 Continuing Calibration Verification (CCV). Analyze the continuing calibration verification 
solution after every tenth sample and at the end of the sample run. If the CCV solution is not 
within 1 0 percent of the true value, then no samples can be reported in the area bracketed by 
that CCV. (Note: the exception is if the CCV is biased high (111 to 150%) and the samples 
are less than the detection limit. In that case, the samples can be reported with no flag.) The 
CCV concentration should be at or near the mid-range of the calibration curve. 

11.9 Continuing Calibration Blank (CCB). For some clients, a continuing calibration blank (CCB) 
may be required. This is not required as part of the normal TOG protocol. If it is required, 
than it should be run after each CCV check. The results of the CCB must be less than the 
reporting limit for TOG. If the CCB is not less than the reporting limit, then no samples can 
be reported in the area bracketed by this CCB unless the sample results to be reported are 
less than the reporting limit. 

12.0 DOCUMENTATION REQUIREMENTS 

12.1 Each analyst should review all data and assemble a data package consisting of the following 
information. This data package should be turned into the supervisor for review after the analysts 
complete their LIMS review (see 12.3 below). 

Results report, showing dilutions, replicate injection results, and CV or RPD results. 
Preparation/run log showing weights taken at the balance for each injection. 
Standards prep sheet. 
Reagent information sheet. 
QC Summary sheet with calculations 

12.2 In addition, all reagent information such as lot numbers should also be recorded in the reagent 
log book. Any unusual characteristics of the samples should be noted on the raw data or on the 
preparation log. Make sure that all sample I D's and dilutions are labeled on the data. 

12.3 An ASCI format file should be generated and copied over to the LIMS. The analyst is 
responsible for reviewing the data in the LIMS and adding appropriate spike amounts and true 
values before sending the data for supervisor approval. 

13.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

13.1 Users of this method must perform all procedural steps in a manner that controls the creation 
and/or escape of wastes or hazardous materials to the environment. The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP. All 
safety practices designed to limit the escape of vapors, liquids or solids to the environment 
must be followed. All method users must be familiar with the waste management practices 
described in section 13.2. 

13.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described in the waste management SOP, EHS004. This 
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document describes the proper disposal of all waste materials generated during the testing of 
samples as follows: 

13.2.1 Non hazardous aqueous wastes. 

13.2.2 Hazardous aqueous wastes 

13.2.3 Chlorinated organic solvents 

13.2.4 Non-chlorinated organic solvents 

13.2.5 Hazardous solid wastes 

13.2.6 Non-hazardous solid wastes 

14.0 ADDITIONAL REFERENCES 

14.1 Shimadzu Instrument Manual 
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Lab Manager _____ _ 

QA Manager ______ _ 

Effective Date:. __________ _ 

SOP Title: GRAIN SIZE AND SIEVE TESTING 

METHOD REFERENCE; ASTM 0422-63 

Revised Sections: 14.2, 14.3, 5.1, 5.2, 15.2 

1.0 SCOPE AND APPLICATION 

1.1 This method is used as a quantitative determination of the distribution of particle size in 
soils. The distribution of particle sizes larger than 75>Jm (retained on the number 200 sieve) 
is determined by sieving, while the distribution of particle sizes smaller than 75~m is 
determined by a sedimentation process, using a hydrometer. 

2.0 SUMMARY OF METHOD 

2.1 An air-<lried sample is divided into two portions; one portion is retained on a number 10 sieve 
and the second portion contains only particles that pass the number 10 sieve. The portion 
retained on the number 1 0 is separated into a series of fractions using as many sieves as 
needed depending on the sample. The portion passing the number 10 sieve is soaked in a 
dispersing agent for 16 hours, vigorously stirred, transferred to a sedimentation cylinder, and 
allowed to settle for a period of up to 24 hours with hydrometer readings taken at specific 
intervals. 

3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 

3.1 Reporting Limit. The reporting limit is not application for this method. Results are 
reported as a percent of the total sample weight. 

3.2 Method Detection Limit. Method Detection limits studies are not required for this method. 

4.0 DEFINITIONS 

BATCH: A group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For QC purposes, if the number of 
samples in a group is greater than 20, then each group of 20 samples or less will all be handled as 
a separate batch. 

MATRIX: The component or substrate (e.g., water, soil) which contains the analyte of interest. 

MATRIX DUPLICATE: A duplicate sample is analyzed at a minimum of 1 in 20 samples. The 
relative percent difference (RPD) between the duplicate and the sample should be assessed. The 
duplicate RPD is calculated as shown below. Assess laboratory performance against the control 
limits that are specified in the SOP. In house limits are generated once sufficient duplicate data is 
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available to generate limits (usually a minimum of 20 to 30 analyses). If a duplicate is out of 
control, flag the results with the appropriate footnote. If the sample and the duplicate are less than 
Slimes the reporting limits and are within a range of± the reporting limit, then the duplicate is 
considered to be in control. Note: If control limits are not specified in the SOP, use default limits of 
±20% RPD. 

OSample Result- Duplicate Resultll x 100 =Duplicate RPD 
(Sample Result + Duplicate Resull)/2 

REAGENT BLANK: The reagent blank is a blank that has the same matrix as the samples, i.e., all 
added reagents, but did not go through sample preparation procedures. The reagent blank is an 
indicator for contamination introduced during the analytical procedure. (Note: for methods 
requiring no preparation step, the reagent blank is equivalent to the method blank.) Either a 
reagent blank or a method blank must be analyzed with each batch of 20 samples or less. The 
concentration of the analyte of interest in the reagent blank must be less than the reporting limit for 
that analyte. If the reagent blank contains levels over the reporting limits, the samples must be 
reanalyzed. The exception to this rule is when the samples to be reported contain greater than 10 
times the reagent blank level. In addition, if all the samples are less than a client required limit and 
the reagent blank is also less than that limit, then the results can be reported as less than that limit. 

REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 
synonymous terms for reagents which conform to the current specifications of the Committee on 
Analytical Reagents of the American Chemical Society. 

REAGENT WATER: Water that has been generated by any method which would achieve the 
performance specifications for ASTM Type II water. 

5.0 HEALTH & SAFETY 

5.1 The analyst must follow normal safety procedures as outlined in the Accutest Laboratory 
Safety Manual which includes the use of safety glasses and lab coats. In addition, all acids are 
corrosive and must be handled with care. Flush spills with plenty of water. If acids contact any 
part of the body, flush with water and contact the supervisor. 

5.2 The toxicity or carcinogenicity of each reagent used in this method has not been 
precisely determined; however, each chemical must be treated as a potential health hazard. 
Exposure to these reagents must be reduced to the lowest possible level. The laboratory is 
responsible for maintaining a current awareness file of OSHA regulations regarding the safe 
handling of the chemicals specified in this method. A reference file of data handling sheets 
must be made available to all personnel involved in these analyses. 

6.0 PRESERVATION & HOLDING TIME 

6.1 All samples should be kept under refrigeration at 4° C until they are analyzed. 

6.2 No specific holding time is listed in this method. 

7.0 INTERFERENCES 

7.1 No interferences are specified in this method. 
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The following items are needed for the analysis of samples following the method outlined below: 

8.1 Sieves. a series of sieves. of square-mesh woven wire cloth giving uniform spacing of 
data points for graph. The series of sieves listed below is recommended. An alternate 
series of sieves is also allowed in the method. 

Sieve Name 
3in 
1.5 in 
%in 
3/8 inch 
No.4 
No.8 
No. 10 
No. 16 
No.30 
No. 50 
No. 100 
No.200 

Particle size 
75.0 mm 
37.5 mm 
19.0 mm 
9.5mm 
4.75 mm 
2.36 mm 
2.00mm 
1.18 mm 
0.600 mm 
0.300 mm 
0.150 mm 
0.075 mm 

8.2 Four decimal place analytical balance. The balance must have its calibration verified 
with Class S weights 

8.3 Stirring apparatus. A mechanically operated stirring device in which a suitably mounted 
electric motor turns a vertical shaft at a speed of not less than 10000 rom without a load. The 
shaft shall be equipped with a replaceable stirring paddle made of metal, plastic, or hard 
rubber. Humboldt model 936 slirrer or equivalent should be used in the lab. 

8.4 Dispersion cup equipped with baffle rods. Humboldt model H-2465 or equivalent should 
be used in the lab. 

8.5 Hydrometer, 152H, meeting ASTM specifications. (Hydrometer 151 H may also be used 
as described in the method, but this SOP describes the use of hydrometer 152H.) 

8.6 Sedimentation cylinder marked for a volume of 1000 ml and an inside diameter such that 
the 1 000-ml mark is 36 ± 2 em from the bottom on the inside. 

8.7 Thermometer accurate to 1 oF (0.5°C) 

8.8 Timing device, watch or clock with a second hand 

8.9 Beakers, at least 250-ml capacity 

9.0 REAGENTS 
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9.1 All chemicals listed below are reagent grade unless otheiWise specified. Deionized water 
should be used whenever water is required. Make sure to properly label all reagents and record 
the reagent preparation in the reagent log book. All chemicals must be low in silica. 

9.2 Dispersing Agent, dissolve 40 gm of sodium metaphosphate (sometimes called sodium 
hexametaphosphate) in Dl water with stirring and dilute to 1 liter. NOTE: If acidic, solutions 
of this salt will slowly hydrolyze back to the orthophosphate form with a decrease in 
dispersive action. New solutions should be made at least once a month or be adjusted to pH 
of 8 or 9 by means of sodium carbonate. 

10.0 SAMPLE PREPARATION PROCEDURE AND SIEVE ANALYSIS 
(Note- refer to Figure 1 for a summary of the steps in Sections 10 and 11.) 

10.1 Weigh out a sample aliquot of approximately 100 to 200 g. Enough dried sample must 
be obtained to have 65 g of clay or silt or 115 g of sand that passes through the number 1 0 
sieve. Spread the sample aliquot out evenly on a piece of aluminum foil or other clean 
surface. Let the sample air dry until dry in appearance. If the sample forms a crust during the 
drying processing, use a spatula to break up the crust and prevent water from being trapped 
below the crust. Mix the dried sample well. 

1 0.2 Place an aliquot of the dried sample in the mortar and break it into small pieces with a 
rubber covered pestle. All clay clumps, etc. should be broken apart. Weigh out enough 
sample to have approximately 65 g of clay or silt sample passing through the Number 10 
sieve or 115 g of sandy sample passing through the Number 10 sieve. Record the final 
weight. 

10.3 Sieve the sample through the number 10 sieve. Shake the sieve stack laterally and 
vertically, accompanied by a jarring action in order to keep the sample moving continuously 
over the surface of the sieve. In no case turn or manipulate fragments of the sample through 
the sieve by hand. Continue shaking until not more than 1% of the mass remaining on the 
sieve passes that sieve during 1 minute of shaking. NOTE: Do not overload the sieve to the 
extent that the soil that would normally be retained on that sieve interferes with the soil that 
would normally pass through the sieve). 

10.4 Pour the sample remaining on the top of the Number 10 sieve back into the mortar and 
use the pestle to again break up any clumps of clay or dirt. 

10.5 Pour this sample back into the number 10 sieve and repeat the sieving process outlined 
in step 1 0.3. 

10.6 Combine all sample going through the number 10 sieve into a separate container and 
save for additional sieve testing, moisture testing, and hydrometer testing as outlined below. 

1 0. 7 Take the sample remaining on the number 1 0 sieve and wash it with a small amount of 
water to remove any dust, etc. still adhering to the particulate. If insignificant dust remains on 
the sample, then this step may be omitted. Air dry the sample and record the final weight. 

10.8 Separate the sample portion retained on the number 10 sieve into a series of fractions 
using as many sieves as needed depending on the sample or upon the specifications for the 
material being tested. The normal series of sieves used include the 3 inch sieve, the 1.5 inch 
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sieve, the % inch sieve. the 3/8 inch sieve, the number 4 sieve, and the number 8 sieve. 
Follow the following protocol for each sieve. 

1 0.8.1 Shake the sieve stack laterally and vertically, accompanied by a jarring action in 
order to keep the sample moving continuously over the surface of the sieve. In no 
case turn or manipulate fragments of the sample through the sieve by hand. 
Continue shaking until not more than 1% of the mass remaining on the sieve passes 
that sieve during 1 minute of shaking. 

10.8.2 When the step 10.8.1 is complete for a given sieve, then weigh the portion of 
sample remaining on the sieve and record the weight. 

10.9 Weigh out an aliquot of approximately 10 g of the sample portion passing through the number 
10 sieve (from section 1 0.6) and record the weight. Dry the aliquot to constant mass at 11 0 ± 
s·c. Constant mass is defined as a change of less than 0.01 in the hygroscopic moisture 
correction factor. Calculate the hygroscopic moisture correction factor by dividing the mass of 
the oven dried sample by the mass of the air dried sample. (This correction factor will be 
used to correct the remaining test material mass to determine an accurate dry mass for the 
sample in the hydrometer testing). 

10.10 Perform the hydrometer testing as outlined in Section 11 using the air dried sample that 
passed through the number 10 sieve. After the hydrometer testing is complete, pour the 
suspended sample through a number 200 sieve and wash well with Dl water. Then dry the 
sample in an oven at 110 ± s•c until completely dry. 

1 0.11 Separate the oven-dried aliquot into a series of fractions using as many sieves as needed 
depending on the samples or upon the specifications for the material being tested. The 
normal series of sieves used include the number 16 sieve, the number 30 sieve, the number 
50 sieve, the number 1 00 sieve, and the number 200 sieve. Follow the steps outlined above 
in 1 0.8.1 and 1 0.8.2 for the sieving process. 

10.11.1 If hydrometer testing is not performed, then oven dry the whole aliquot of sample to 
be used for the sieves smaller than number 10. 

1 0.12Calculate the percentage of sample passing through each sieve. This can be done using the 
calculation template or it can be calculated by hand. 

10.12.1 The equation to be used to calculate the percentage of the sample passing through 
the number 10 or larger sieve is shown below. 

%of sample passing through the sieve (number 10 and larger)= 

1 00 x Clot. sample wt- (wt retained on sieve of interest + wt retained on all larger sieves}} 
tot. sample wt 

10.12.2 The equations to be used to calculate the percentage of the sample passing through 
a sieve smaller than number 1 0 are shown below. These calculations include a 
correction factor to take into account the size of the aliquot used. Note that the 
weight of the aliquot is the weight of sample put into the hydrometer when 
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hydrometer testing is done as the sample is poured through the number 200 sieve 
when it is first removed from the hydrometer. 

A = (wt retained on sieve of interest + wt retained on all larger sieves under 1 O) 

Fraction of aliquot= (wt. of aliquot- Al 
wt. of aliquot 

% passing through sieve = Fraction of aliquot x air dry weight passing through 1 0 
total air dry weight sieved 

10.13Calculate the percentage in the sample of gravel, sand, and silt, clay, and colloids. Gravel is 
defined as the sample passing through the 3 inch sieve and retained on the No.4 sieve. Sand is 
defined as the sample passing through the No. 4 sieve and retained on the No. 200 sieve. Silt, 
clay, and colloids are defined as sample passing through the No. 200 sieve. 

11.0 HYDROMETER ANALYSIS PROCEDURE 

11.1 Determine hygroscopic moisture correction factor as described in section 10.9 above. 

11.2 Determine the Composite Correction for Hydrometer -In a sedimentation cylinder, add 
125 ml of the dispersing agent and dilute with Dl water to 1000 ml (control sample). 

11.2. 1 Adjust the temperature of the control sample to 20 deg. C. ( orto the lowest 
temperature expectad during the measuring process.) Place the thermometer and 
the hydrometer into the control sample. Record the hydrometer and thermometer 
readings. Record the composite correction faction which is the difference between 
the hydrometer reading and zero. 

11.2.1.1 The hydrometer should be read at the top of the meniscus formed on the 
stem. 

11.2.2 Adjust the temperature of the control sample to 24 deg. C.(or to the highest 
temperature expected during the measuring process.) Place the thermometer and 
the hydrometer into the control sample. Record the hydrometer and thermometer 
readings. Record the composite correction faction which is the difference between 
the hydrometer reading and zero. 

11.2.3 Use the known composite correction factors and temperatures to determine 
composite correction factors at different temperatures in the range tested. 

11.3 When the soil is mostly clay and silt sizes, weigh out approximately 50 g of air-dried soil. 
When the soil is mostly sand, weigh out approximately 100 g. Record the weight used. 
Place the sample aliquot into a beaker and cover with 125 ml of the sodium metaphosphate 
solution (5.1). Stir until the soil is thoroughly wetted. Allow it to soak for at least 16 hours. 

11.4 After soaking, pour the sample irdo the dispersion cup, making sure to wash any 
sediment remaining in the original sample container into the dispersion cup with deionized 
water. Add deionized water so that the cup is more than half full and stirr for a period of 1 
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minute. Immediately after dispersion. transfer the slurry to the sedimentation cylinder, 
making sure all of the sample is removed from the beaker by using a wash bottle. Dilute to 
the 1 000-ml mark on the cylinder with Dl water. 

11.5 Using Parafilm and the palm of the hand over the open end of the cylinder (or a robber 
stopper), turn the cylinder upside down and back for a period of 1 minute to complete the 
agitation of the slurry. Any soil remaining at the bottom of the cylinder during the first few 
turns, should be loosened by vigorous shaking while the cylinder is in the inverted position. 
The number of turns should be about 30, counting the turn upside down and back as one 
turn. 

11.6 Set the sample cylinder next to the control cylinder and take hydrometer readings for the 
sample and the control at the following time intervals: 2, 5, 15, 30, 60, 250 (4 hours and 10 
minutes), and 1440 minutes (24 hours). 

11.6.1 When it is time to take a reading, record the temperature and the uncorrected 
hydrometer reading of the control sample on the data sheet. Then insert the 
hydrometer into the soil sample cylinder at the approximate depth it will have when 
the reading is taken (insert hydrometer 20 to 25 seconds before scheduled reading 
time). Record the uncorrected hydrometer reading for the sample on data sheet. 
The hydrometer should be read at the top of the meniscus formed on the stem 

11.6.2 Clean the hydrometer after each reading in deionized water and store in deionized 
water between readings. They hydrometer should not be left in the sample after the 
reading. 

11.7 Calculate the final particle sizes and percent smaller than a given diameter using the 
following equations. These calculations may be done manually or may be done in a 
spreadsheet. 

11.7.1 Percentage of soil in suspension (percent smaller than a given diameter of soil) = 
(R X a)fW 

where R = hydrometer reading with composite correction applied 
a =correction factor from Table 1 
W = 100 x (air dried mass used for hydrometer x hygroscopic moisture 
correction factor)/% passing through No. 10 sieve) 

Note: Specific gravity of the soil is needed for Table 1. If the specific gravity is 
not listed on the table, extrapolate to an appropriate correction factor. 

11.7.2 Diameter of soil particles= K (UT) 112 

Where K =constant taken from Table 3 
L = effective depth taken from Table 2 
T = time interval in minutes 

Note: Specific gravity of the soil is needed for Table 3. If the specific gravity is not 
listed on the table, extrapolate to an appropriate K value. 
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11.7.3 Plot the diameters of the particles on a logarithmic scale as the abscissa and the 
percentages smaller than the corresponding diameters to an arithmetic scale as the 
ordinate. Read back the percentage of particles smaller than 0.075 mm, 0.005 mm, 
and 0.001 mm from the graph and record on the data sheet for entry into the LIMS. 
Note: depending on the conditions of the experiment, there may not be data for the 
percentage of particles at 0.001. In that case, report the percentage of particles at 
the lowest diameter available and footnote the result with the actual diameter. 

12.0 QC REQUIREMENTS 

12.1 A summary of the main quality control requirements are given below. Other requirements 
specific to a given client or matrix may also be required. Check with the supervisor or manager 
to determine if there are additional quality control requirements. 

12.2 A hydrometer control should be analyzed periodically or whenever a new hydrometer is 
used. 

12.3 A duplicate should be analyzed with each batch of 20 samples or less. Control limits are 
compiled by Accutest annually and should be used to determine if matrix problems are present. 
If the duplicate is outside of the control limits, and all other quality control is within limits, then no 
reanalysis is necessary, but the QC results must be footnoted to indicate possible sample non­
homogeneity or matrix interferences. Until control limits can be generated, default control limits 
of 20% rpd should be applied. 

13.0 DOCUMENTATION REQUIREMENTS 

13.1 The analyst should document all relevant information, including all sample weights, all 
sample and control analysis results, and any relevant comments. 

13.2 All reagent identification numbers should be recorded on the sample worksheets. In 
addition, all reagent information such as lot numbers should also be recorded in the reagent log 
book. 

14.0 DATA REVIEW AND REPORTING 
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14.1 All samples should be updated to QC batches in the UMS system. The analyst should 
calculate all sample results and all duplicate RPO's. They should verily that all calculations are 
complete and that all reagents are documented and traceable. 

14.2 After the analyst review is completed, lhe supervisor or a designated reviewer shall review 
the run for technical compliance to the SOP. The supervisor is also responsible for making sure 
that the QC calculations are done correctly and responsible for reviewing the data entry into the 
LIMS. No LIMS entry review is necessary when the data is electronically transferred. 

14.3 After the supervisor or designated reviewer completes their review, the data is released for 
client access in the LIMS. The raw data is submitted to the area manager. The department 
manager does an additional periodic review on the sample da1a as appropriate. The raw data is 
then filed electronically in the report generation department 

14.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

15.1 Users of this method must perform all procedural steps in a manner that controls the 
creation and/or escape of wastes or hazardous materials to the environment The amounts 
of standards, reagents. and solvents must be limited to the amounts specified in this SOP. 
All safiety practices designed to limit the escape of vapors, liquids or solids to the 
environment must be followed. All method users must be familiar with the waste 
management practices described in section 15.2. 

15.2 Waste Management Individuals performing this method must follow established waste 
management procedures as described in the waste management SOP, EHS004. This 
document describes the proper disposal of all waste materials generated during the testing of 
samples as follows: 

15.2.1 Non hazardous aqueous wastes. 

15.2.2 Hazardous aqueous wastes 

15.2.3 Chlorinated organic solvents 

15.2.4 Non-chlorinated organic solvents 

15.2.5 Hazardous solid wastes 

1526 Non-hazardous solid wastes 

16.0 ADDITIONAL REFERENCES 

16.1 Refer also to ASTM 0421-85 for additional details on preparation of the soil samples. 

16.2 Refer to ASTM 0422-63 for Tables 1, 2, and 3 

16.3 Refer to SOP EGN247 for the process to use to determine soil specific gravities. 
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FIGURE 1: SIEVE AND HYDROMETER PROCESS FLOW CHART 

Air dry sample. Break. up with rubber pestle. 
Weigh aliquot to have 65 to 115g through 

No. 10 sieve . 

... 
I Sieve through No. 10 sieve I ... 

Grind top portion and sleve again through 
No. 10 sieve . • ... F+ 

Top Portion. If sample contains significant 
Bottom portion. Weigh out an allquot of 

fines, lhen wash and air dry before 
proceeding. If not, then weigh and record approx. 10g and record the weight. Then 

the mass on top ofthe No. 10 sieve. 
dry at 110 (!. 5 deg. C) to constant weight. 

... + 
Weigh out a 50 g aliquot of the air dtied 

Top Portion. Take through the folfowlng sample for clay/slit samples. Weigh out 
series of sieves; No.8, No.4, 316 in. 314 in, 100 g aliquot of the alr dried sample for 

1.5 in, and 3 in. Weigh and record top sand samples. Add 125 ml of dispersion 
weight for each sieve. agent to sample and stir. Soak for 16 

hours minimum . 

... 
Disperse by stirring at 10000 rpm for 1 

minute. Add to cylinder. Dilute to 1000 m! 
with 01 water and mix 30 times (up and 

down). Set up control with 125 ml 
dispersion agent and 875 m! D! water. Mix 

blank 30 1imes . 

... 
Read control and sample at the following 

time intervals with the hydrometer. 2 min., 5 
min., 15 min .• 30 min., 60 min., 4 hours 10 
min, and 24 hours. Record temp. at each 

reading . 

• 
Pour the suspended sample through the 
No. 200 sieve and rinse wen wlth Dl water. 
Dty in 110 deg. Coven until comp!elely di)' . ... 
Weigh the dried aliquot and take it through 
the following series of sieves; No. 16, No. 
30, No. 50, No. 100, and No. 200. Weigh 

and record top weight for each sieve 
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1. Scope and Application 

::;1(~ 
···t 

Matrices: Inductively coupled plasma-mass spectroscopy (ICP-MS) is applicable ,to tile 
determination of multi-element trace metals in water and other aqueous samples'{s.urfaC:i';,and 
saline waters, groundwaters, domestic and industrial wastes), toxicity characteki~tic'le.aching 
procedure (TCLP) extracts, acid-volatile sulfide- simuttaneously extractable met$1.s (AVS-SEM)) 
and solid samples (soils, sediments, sludges, and tissues). · ' '' 

Definitions: Refer to Alpha Analytical Quality ManuaL 

Inductively coupled plasma-mass spectroscopy (ICP-MS) dete[ni]i,e~~tiilce inetal concentrations in 
solution. The method is applicable to all of the metals .and matrices listed below. This method is 
approved for use in compliance monitoring programg;sucnt,a,s'll:l!'-GI§an Water Act (NPDES). All 
matrices, with the exception of dissolved metals s~Q\'ples, reijuiriHiXtraction and/or digestion prior 
to analysis. The metals listed in the tables of Section;:t,q can ~qcurately be determined in the range 
of 0.2 tJQ/L to 50,000 ;Jg/L for aqueous sampLes, and iri'tbe::.fange of 0.02 to 5000 mg/Kg for solid 
samples, for samples that do not require dilutiob,,_ ''•W 

The data report packages present the doc~·fTi:~ii.lti,on of any method modification related to the 
samples tested. Depending upon the nature\)tthe,\Tiodification and the extent of intended use, the 
laboratory may be required to demon~tf!ii<;J(lh]!'i'\lie'modifications will produce equivalent results for 
the matrix. Approval of all me{tl_qd ij)g(jificli,Jions is by one or more of the following laboratory 
personnel before performing tf\!j,mil,(j(fiii'~.I,IQ.!if Area Supervisor, Department Supervisor, Laboratory 
Director, or Quality Assurance Office·r;(\, 

····"'' ',, 
This method is restricted,46:"crs~-''6y. ~r under the supervision of analysts experienced in the 

~. \ " 
operation of the ICPM$.,:11QQ in the interpretation of ICPMS data. Each analyst must demonstrate 
the ability to generate;accepfabl!:i''results with this method by performing an initial demonstration of 
capability, analyzi~1fa -p~g-~ciency test sample and completing the record of training. 

---,:;;:,_ -·,~}, 

After initial de!'llO[l,l;tratiqn. ongoing demonstration is based on acceptable laboratory performance 
of at least ,a:(quarterly laboratory control sample or acceptable performance from an annual 
proficienc,y,,te~t. sample. A major modification to this procedure requires demonstration of 
perforrpaiicec Tflll identification of major method modification requiring performance demonstration 
is direql,£1d by't!'le Quality Assurance Officer and/or Laboratory Director on a case-by-case basis. 

~'"' ..._,?,_ 
{'/Paral)leter CAS Parameter CAS Parameter CAS 
- "-' 

• Alumi(lum (AI) 7440-36-0 Copper (Cu) 7440-50-8 Strontium (Sr) 7440-24-6 
:Antimony (Sb) 7440-36-0 Iron (Fe 7439-89-6 Silver (Ag) 7440-22-4 

Arsenic IAsl 7440-38-2 lead (Pb 7439-92-1 Sodium (Na) 7440-23-5 
Barium (Bal 7440-39-3 Maonesium Mg) 7439-95-4 Thallium Tl) 7440-28-0 

Beryllium (Bel 7440-41-7 Manqanese Mn 7439-96-5 Tin (Sn 7440-31-5 
Boron (B) 7440-42-8 Molybdenum Mo 7439-98-7 Titanium Til 7440-32-6 

Cadmium (Cd) 7440-43-9 Nickel (Ni 7440-02-0 Vanadium V) 7440-62-2 
Calcium (Ca) 7440-70-2 Potassium Kl 9t7n440 Zinc (Zn) 7440-66-6 

Chromium (Cr) 7440-43-9 Selenium (Se) 7782-49-2 
Cobalt (Col 7440-48-4 Silicon (Si) 7440-21-3 

Form No: 08·07 0113012009 

R2-0001326



Alpha Analytical, Inc. Procedure No. SOP/M-001 
Page 3 of29 

Issue No.: 7 
Issue Date: July 6 2011 

Technical Standard Operating Procedure 
ICPMS 
Effective Date: July 6 2011 

2. Summary of Method 
An aliquot of a well mixed, homogeneous aqueous or solid sample is accurately measured or 
weighed for sample preparation. Prior to analysis, all samples, with the exception of samples 
requiring dissolved metal analysis, must be "solubilized" or digested in acid using the appropriate.:.,··· 
sample preparation methods as noted in above. Dissolved metals do not require acid digestion if.th.e · 
samples are filtered and acid preserved prior to analysis. Once the samples have been digested; 
they are ready for analysis by ICP-MS. 

:.-, · ... - .· 

This analytical method entails the simultaneous multi-elemental determination .of sub'~g/L 
concentrations of many trace metals by ICP-MS. The method measures ions producefd by a''fadi6-
frequency inductively coupled plasma. Samples are nebulized and the resulting aerq$6l;i~ tra'risported 
to the plasma torch by argon gas. The ions produced by a radio-frequency ir,"ducti\tely coupled 
plasma are then introduced into a quadrapole mass spectrometer. The ions pro;duCed,in ttle plasma 
are sorted according to their mass-to-charge ratios and quantified with a ch.anniili"el.ecfron multiplier. 
Interferences must be assessed and valid corrections applied or the.data fiirgged to indicate 
problems. Interference correction must include compensation for backgrouhdjons'i:ontributed by the 
plasma gas, reagents, and constituents of the sample matrix. ,;,. · 

2.1 Method Modifications from Reference .--,, 

The calibration blank is used as a reference to monit<fP'tllan~~sjn,i~'ternal standard recoveries in 
QC samples and client samples. This deviates t(o[;, the iefe;eric~ method which suggests the 
use of the initial calibration standard. The instrumeht;~pfiwa~~' can not be changed to perform this 
analysis. There is no apparent impact tq,-Jhe quality_E;._qff;tlie data as indicated by successful 
analysis of PT samples over the period of op"e:r~tion oftfiiffnstrument. 

.,y:::~;;,_, 

\o~::.. 

3. Reporting Limits 

4. 

Reporting Limits are listed in Titbl~~t 
,,,,__ ""''"• 

Interferences 
4.1 Isobaric ,.le1J1e6ial -i~ferfe;ences occur when an isotope of one element is at the same 

nominal m'a.!l_s-to-'C;barge ratio (m/z) as an isotope of another element (i.e., Mo 98 and Ru 
98). Comictions fohsobaric interferences may be made by measuring the intensity due to 
the int§'ife:Rng ·eiltfrnent at another isotope and using its natural abundance ratios to correct 
for itst}prese'nce at the analytical mass of interest. Most commonly used corrections for 

)so6ll,r[cH0terferences are already present as default interference equations in the ELAN NT 
[~ofiwa[e. A list of the corrections used is given in the listing of the isotopes monitored in the 

-~'" '6020Amethod in Table 3 of this SOP . 
.''~ -·· .,_"· -; ;:)' 

\.'c '¢are should be taken that the isotope measured for correction purposes does not suffer 
... ,CC"!.<:tfom overlap with other isotopes that may be present in the sample. Extreme caution should 

·-- be exercised when reporting metal concentrations where the "apparent concentration" from 
an interfering element accounts for 90% of the measured concentration. This can be 
estimated by closely monitoring the concentrations of the non-spiked metal concentrations 
in the daily analysis of the /GSA solution. 

4.2 Isobaric molecular and doubly-charged ion interferences are caused by ions consisting of 
more than one atom or charge. Common molecular interferences include ArCI, CIO, 
nitrogen dimer, oxygen dimer, and oxide species. Most isobaric interferences have been 
identified in the literature. Isobaric molecular interferences can often be corrected for in the 
same manner as isobaric elemental interferences, i.e., measuring the intensity present at 
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another isotope and using isotope ratios to calculate the amount of the interfering species. 
For example, corrections for interferences of Ar4°CI35 on As at mass 75 may be made by 
measuring the intensity of ArCI present at mass 77 (Ar4°CI37

) and converting to the 
apparent intensity of ArCI at mass 75 by using the isotopic ratio of Cl37 to Cl3s A list of the 
corrections used is given in the listing of the isotopes monitored in the ELAN 6020 method;;:·;,. 
in Table 3 of this SOP. ,,·Cf ·)> .. 

It may be possible to eliminate or minimize isobaric interferences by using the D~CeJCPi 
/MS equipped with a reaction cell. See Seclion 11.9. · .· />" .,-., 

;>··,_->·" 

Care should be taken that the isotope measured for correction purposes d6iJ~o'n,~'i'suft;r 
from overlap with other isotopes that may be present in the sample. ExtretJ)'ii'i;a_ution:;should 
be exercised when reporting metal concentrations where the "apparent cQ.oceiil(l!tion" from 
an interfering element accounts for 90% of the measured concenita.tion;., This can be 
estimated by closely monitoring the concentrations of the non-spf/{ed m~t?i'concentrations 
in the daily analysis of the /GSA solution · .. , _;:.::-

4.3 Physical interferences are effects associated with the sam~(~ neb'l.Jl;i'~~ion and transport 
processes. Changes in viscosity and surface tension ~j!!J::pai),se.-,$ignificant inaccuracies, 
especially in samples containing high dissolved s.§lids ''d[ high acid concentrations. 
Differences in solution volatility can also cays,e:,:i!Ja,c~~{aci~\i' when organic solvents are 
involved. If physical interferences are present/they i'fi9sl'b'e'l'educed by diluting the sample. 
Another problem that can occur with high 'ifi..,~olved i{qlids is salt buildup at the tip of the 
nebulizer, which affects aerosol fiow rate and ca!J$es).6strumental drift. The argon fiow rate 
is controlled with a mass fiow controlre,,._ Changlr1gJf\'e nebulizer and removing salt buildup 
at the tip of the torch sample injectgf)j§_ used as an additional measure to control salt 
buildup when there is an obvious de#eas~.in instrument sensitivity. An internal standard 
can also be used to correct foc,physi~al)ihterferences, if it is carefully matched to the 
analyte so that the two eleme{iits~are:F0similarly affected by matrix changes. When the 
intensity level of an interli(!!,.stahqfi(d j§ outside of the 70% - 120% range for Method 6020A 
then the sample must·b~._rea~.~.~~E'l51:3t a 5 X dilution. 

4.4 Memo~ interference .. resi.llts .. wh'em analytes in a previous sample contribute to the signals 
measured in a ne\(\iiiiarriple>'sample deposition and buildup on the sampler and skimmer 
cones can be minimized iby fiushing the system with rinse blanks between samples. A 
normal rinse_ titrte tiFso:'§econds can be increased if memo~ interference is suspected. 
Any sampl~~§!:'sliE>c;ted of having memo~ interference must be reanalyzed. 

"'':0\, ·c:,"i· 

(P"'~-~~- ·-:.=:,,'}:-

5. Healt!:J:<tci~~§~f~ty 
The to~(city .df ~~cinogenicity of each reagent and standard used in this method is not fully 
establfsii~cl.d:fowever, each chemical compound should be treated as a potential health hazard. 
F[bm this, viewpoint, exposure to these chemicals must be reduced to the lowest possible level by 

.6':0•)/lh~texef means available. A reference file of material safety data sheets is available to all 
<,-··· ··p-~csorfnel involved in the chemical analysis. Additional references to laborato~ safety are available 

of'-,_ in 'tile Chemical Hygiene Plan. 

··:;CAll personnel handling environmental samples known to contain or to have been in contact with 
municipal waste must follow safety practices for handling known disease causative agents. 

5.1 The. use of laborato~ equipment and chemicals exposes the analyst to several potential 
hazards. Good laborato~ techniques and safety practices shall be followed at all times. 
Eating, drinking, smoking, or the application of cosmetics is not permitted in the laborato~ 
area. Horseplay of any kind is prohibited. Pipetting by mouth is not permitted. All Personal 
Protective Equipment (PPE) must be removed before leaving the laborato~ area and 
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before entering the employee lounge or eating area. 
leaving the laboratory. All relevant Material Safety 
Alpha Net. 

Always wash your hands before 
Data Sheets (MSDSs) are kept 

5.2 Approved PPE, which includes Safety Glasses, Gloves and Lab Coats, must be worn at all,"" 
times when handling samples, reagents, chemicals, or when in the vic1mty of other!("' 0.. 
handling these items, so that dermal contact IS avo1ded. All standards, reagents ani:j 
solvents shall be handled under a hood using the proper PPE. All flammable solvents'musf\ .. 
be kept in the flammable storage cabinet, and returned to the cabinet immedia(~ly . .-:iifter v 
use. When transporting chemicals, use a secure transporting devise and~or;-sec.oMiliY 
outer container. Chemical storage is properly segregated and adequat~I~,Fvenlil;ited''to 
reduce the possibility of hazardous reactions. Chemical storage in work ar.eas)shali'be kept 
to a minimum. Storage on bench tops or other work surfaces, exc\)pt]t(ilmp'i:i'rary, is not 
permitted. '4'1~· •. :.... . 

5.3 The toxicity or carcinogenicity of each compound or reagent u~~iL·io uii~trnethod has not 
been precisely defined; however, each chemical compound shalrbe'lr.§a!ed as a potential 
health hazard. From this viewpoint, exposure to chemicals l)'lust b~}reduced to the lowest 
possible level by whatever means available. All stand<Jrdsc§ndcre<l!JEmts shall be prepared 
in a hood while using the proper PPE. · · '··· ···· 

_.,_,:;.c:-,_ ~-\ 

5.4 Spilled samples, solvents, reagents, and w,afet'rii'usf'.iie;;dleaned up from bench tops, 
instruments and autosampler surfaces imfuediately .. f'A spill is considered a quantity of 
hazardous material if it is two times greater ttlahJhe normal working volume. Concentrated 
solvents, acids or bases present a ll)g_derate id'tex.ffiime hazard to the skin and mucous 
membranes. If contact with the skin o.C:C:vrs. immecfiately flush with large volumes of water. 
In the case of acidic/basic spills, th!VSpiil!./91 located in each laboratory shall be utilized 
before attempting to cleanup the spiii.\Aitlj'ough procedures are designed to minimize the 
possibility of an accident, all i~JuH~~:.of~acCi'dents, regardless of the nature or severity, are 
to be reported to the Se',s\lOn\\;l}~.ad §,upervisor immediately. If an employee discovers a 
potentially unsafe C0(\9~ticiQ,, ttJ!,§c}iiust be reported to the Section Head Supervisor 
1mmed1ately. No employee sh~_ulil feel compelled to work 1n a s1tuat1on where they do not 
feel entirely informed;•tr_aiile'd,.Or'safe. tt "";;,~>- '<;:··· 

5.5 Analytical instru1]1Eintation/poses the unique possibility of exposure to high voltages. Other 
than the ,Joutiii(J instr~mimt maintenance, as listed in the front of every Instrument 
Maintenan~.Ei·' U'igbook, at no time shall an instrument operator attempt to maintain an 
instrum!)ofaiOne."'O:r without the proper training, supervision or instruction. Caution must 
always)'6etwselfiffthe presence of moving parts (autosamplers) and hot surfaces (injection 
portS)~h '-\::; 

5.6 (C06il\'p;~~§ed gas cylinders shall only be moved with the dolly supplied for this specific 
~purpo!ie. The cap must be on the cylinder while it is being moved. The tank must be 

/: c' ·s~cure'd when in its final position. All spent tanks are to be returned in the same manner, 
..... ·iitnd secured until removed by the vendor. Liquid argon or nitrogen represents a potential 

...... ~ \>,,~;Efyogenic hazard and safe-handling procedures must be used at all times. 
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6. Sample Collection, Preservation, Shipping and Handling 

6.1 Sample Collection 

6.2 

Aqueous Samples for total metal analysis: The volume of sample required is dependent on the .. ,,., 
analyses requested. Typically, a 500 mL of sample is collected in plastic or glass contain~r.$'-''c~ •. 
Samples of this volume should be preserved with 2 mL of 1:1 nitric acid per liter of sample {pf:l ' 
". 2) at time of collection. · <>·· 
Solid samples: A minimum of 10.0 grams of sample must be collected in a glass jar:. 

d';'·''-< ··. 
Sample Preservation .. .r:· :1 ··<·. 
Aqueous Samples for total metal analysis: Samples that cannot be acid pre'~.~rved:;at the time 
of collection because of sampling limitations or transport restrictions shQu)d.'bt>. acidified with 
nitric acid to a pH".. 2 upon receipt at the laboratory. Following acidific.ation>th'! sample must be 
held for a minimum 16 hours before pouring an aliquot for sample c!ig~sti<;/0. lf:cibndilions do not 
permit field preservation, this must be noted on the COG and in tiJe'iaiioiaio.r:fcase narrative. 

Aqueous samples for dissolved metal analysis: Samples mav.PS>i~r;>l<:l f]Jl~red and preserved. If 
the laboratory is required to filter the samples, the samplefmus(:oe'"lflfered through a 0.45-~m 
membrane filter. Glass or plastic filtering apparatus~mu$\ be aCid rinsed to avoid possible 
contamination. A plastic apparatus must be use'd'il)f1~·n,''dE\tf:lFhination of boron or silica is 
critical. Use a portion of the filtered sample tO',i'iinse the~filter flask, discard this portion and 
collect the required volume of filtrate. lmmediiit~ly following filtration acidify the filtrate with 
nitric acid to a pH ". 2. '-;'o~,;!ii'V 

""'\;""' 

6.3 Sample Shipping 

None. 
,t;~~"·''-5~:.:: 

_,. ,., ..,.~- ~ 

6.4 Sample Handling ,~_·,~ %:f/ )~I 
Aqueous Samples for totafvtneiti}g;j;jJffl/s: The samples can be stored at room temperature or 
can be refrigerated and r,n;'!intall)(:lcF~t 4°,;!:2°C until digestion and analysis. All aqueous samples 
must be analyzed within'S mo.i;rtns'from date of collection 

" i'-\ "" 

SOlid samples: Th!l'sariipJ!)~.;r'ilust be refrigerated and maintained at 4°±2°C until digestion and 
analysis. All so.li.d 'samples'"iiJUst be analyzed within 6 months from the date of collection. The 
hold lime for slimples'tl}at require AVS/SEM analysis is 21 days. 

§0:s. <;::.;::~"'"'' 
Note: A(t1if!ugfi"I1Jercury is not typically analyzed by /CP-MS, the hold time for samples that 
reqwre me[£ury analysts 1s 28 days. 

€(~~70~~;~i~,~~> 

7. Equipfnen't and Supplies 
- <:.G 
'i.74.~·Perkin-Eimer ELAN 6100 or ELAN DRCe inductively coupled argon 

... "plasma - mass spectrometer (ICP-MS): Capable of providing resolution better 
than or equal to 1 amu at1 0% peak height. The system has a mass range from 6-240 amu 
with a data system that allows for correction for interferences and the application of the 
internal standard technique. 

7.1.1 ELAN 6100 and DRCe computer system 

7 .1.2 ELAN software 

7.1.3 Printer 
7.1.4 Mixing block manifold for on-line addition of internal standards 
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8. 

7.1.5 Autosampler 
7.1.6 Peristaltic pump tubing 

7.1.6.1 Sample Introduction; Black/Black- 0.76 mm (0.030") i.d 

7.1.6.2 Internal Standard Introduction; Green/Orange- 0.38 mm (0.015") Ld. 
7.1.6.3 Drain; Black/White-3.18 mm (0.125") i.d 

7.1.6.4 Rinse; Red/Red -1.14 mm (0.045") i.d 

7.1.6.5 Making Connections; Blue/Blue -1.65 mm Ld 

7.1.6.6 Making Connections; Purple/Purple -2.06 mm i.d 

7.2 Liquid Argon 99.999% purity and regulator. 

7.3 Oxygen: High purity gas and regulator 

7.4 

7.5 

7.6 

7.7 

7.8 

7.9 

Ammonia: High purity gas and regulator 

Glassware - Assorted Class-A volumetric flasks, bea~~rs, g[1duated cylinders and 
pipettes of appropriate sizes for preparing reagent~:·;sfaQ)i~i:d§Jilnd measuring sample 

volumes "' "' 
..<:::,;;::2:['~;:-. "~:;:_.,_ ):.1 

Air Displace~ent pipetters: E~endorFilginca,,.or equivalent digital pipettes 
capable of del!venng volumes rangmg tram 0.1 to ·.5.000 j.JL w1th an assortment of h1gh 
quality disposable pipette tips ~- ··:;'i'c.g,";}t 
Autosampler tubes: 15-mL pla~ti,~,,AS-91 ani:llor S1 o 
Digestion tubes: 50-mL plasti~;th1aps 

~..--...,,..,_ ''fi\~ ){"" 
Analytical balance: CaJ1a61!i::'Ci(accorate measurement to the nearest 0.01 g 

~~- ~~7>~~~ }j 
'..;'~~~·,·'" .. ·..;~t"?-.;)/ 

'-'• "' Reagents and Stal)_d<\~CI~" 
Deionized (DI) water is I';STM TY'~e i1 laboratory reagent grade water or better (i.e., Type !). The 
Barnstead NANQ,pure;.~ysieh.JyJ)rovides Type I water used in the preparation of samples and 
standards. ACS Tta'ce ·Metal grade chemicals shall be used in all tests. Other grades may be used, 
provided it is fir~t. ~'l;~rtaifi'ed that the reagent is of sufficiently high purity to permit its use without 
lessening the ,~C'Cll[a.cy ohhe determination. If the purity of a reagent is in question, analyze for 
contaminatiorl;i~ theoepncentration is less than the RL then the reagent is acceptable. 

/f:':i;:,?-. --.,:0.':!. 

Solution~ bei6w Ei:ipire six months from preparation unless noted. All stock and working calibration 
Stal]daiti~,J'1.~i?iration dates are based on manufacturer expiration date or one year from date 
re<;'eiveck'Airsolutions are stored at room temperature 

-.-,-,, 

,,.{ .::.,,,~:1'-''·'Nitric acid (HN03}, concentrated. Trace metal grade or ultra-pure from sub-boiling 
-.;; distillation is preferred. Suggested suppliers include: Seastar ~- Sub-boiling distilled grade, 

Sidney, BC; J. T. Baker • ULTREX' Grade; and Fisher - Optima Grade. Lots should be 
checked for purity prior to use and the results stored in a reagent check log book. 

8.2 Hydrochloric acid (HCL), concentrated. Trace metal grade or ultra-pure from sub­
boiling distillation is preferred. Suggested suppliers include: Seastar~ - Sub-boiling 
distilled grade, Sidney, BC; J. T. Baker- ULTREX' Grade; and Fisher- Optima Grade. Lots 
should be checked for purity prior to use and the results stored in a reagent check log book. 
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8.3 

8.4 

8.5 

8.6 

8.7 

2% (vollvol) Nitric acid. Prepare by adding 40 mL of concentrated nitric acid to 2000 
mL reagent water in a clean glass bottle or 180 ml of concentrated nitric acid to 9000 ml 
reagent water in a clean carboy. This acid minimizes the damage to the interface and also 
minimizes isobaric molecular-ion interferences. 

10% (vol/vol) Nitric acid. Prepare by adding 200 mL of concentrated nitric acid,J6~~·:; •• _ 
2000 ml reagent water in a clean glass bottle or 900 ml of concentrated nitric acid to 9000:-. · · 
ml reagent water in a clean carboy. This acid is the maximum concentration .usEii:L.for•::. 
calibration standards, samples and rinse acid as recommended by the inliioJineol 
manufacturer. ·"· '•·· .· .. 

0.1% (vol/vol) Sub-boiling distilled Nitric acid. Prepare by .§iBBl:~-:~~,·:~·:1 
concentrated sub-boiling distilled nitric acid to 1000 mL reagent •water··:ro. a clean 
polyethylene bottle. "\: .. ,.. •.. ' 

5% (vol/vol) Nitric acid. Prepare by adding 50 ml of condi\t.(ated':(ilitric acid to 950 
ml reagent water in a clean polyethylene bottle. li•4 ·-~~,-(·; 

Single element stock solutions for the following,."li.~~~~.Jte typically maintained 
1n the laboratory. These are normally purchased a~:I-1000Lmglt: standards from Fisher 
Scientific or equivalent. The ICP MS is capabl-"!. ofo.k¢etel)]1ining concentrations of 73 
elements in the Periodic Table. Other calibr}'lti!l'n s!aitd.~rds1o:i16t present in Table 4, may be 
purchased as necessary for non-routine anall(~es. "" 

-.,,;,-;,., /~~ 
8. 7.1 Arsenic ·.,,~~J.f:[::;;-

8.7.2 Beryllium 

8.7.3 Selenium 

8.7.4 Strontium 

8.7.5 Tin 

8.7.6 Zinc 

8.8 Tuning Solutiotf'stO,ck~tandards consist of 1000 mg/l beryllium (Be), cobalt (Co), 
indium (In), thal)i.!'ln\I~TIJ, :;{od uranium (U). 

8.8.1 If;l,QO~~gtl'fa~i~g Solution Intermediate Standard . Prepare 1:10 dilutions by 
.• ·prp·~~irig:t1 00 11l of each 1 000 mg/L single element stock solutions of Co, In, Tl, 

,s1'•olii·a[1d .. (@nto a 1 mL autosampler cup containing 900 1-1l 2% nitric acid. 

_s,~~i,." ~JnJng solution: 150 1-19/L Be and 10 1-19/L Co, In, Tl, and U. Prepare by pi petting 
,;>'~:' "<\:100 Ill of 100 mg/L tuning solution standard in 10.8.1 and 150 1-1l of 1000 mg/L 
l:. ·;~1 "Be into a 1 liter volumetric flask filled with 200 mL of reagent water and 20 mL of 

/'' concentrated nitric acid. Dilute to a final volume of 1 liter with reagent water and 
mix well. 

Can also order Perkin Elmer pan# N812-2014 for the tuning solution. 

S•;g The Internal Standard Solution is prepared from single element standards 
consisting of 100 mgiL Germanium (Ge), 100 mg/L indium (In), 100 mg/L lilhium (Li6), 100 
mgiL scandium (Sc) and 100, mg/L terbium (Tb). 
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8.9.2 Add 5 ml of 100 mg/L Li6• Li6 is used routinely when analyzing beryllium and 
boron or other elements as needed. If these elements are not being analyzed 
then it is not necessary to add this internal standard. 

8.9.3 Add 1.0 mL of a stock solution containing 100 mg/L of Sc. 

8.9.4 Add 0.5 ml of 100 mg/L of In, Ge and Tb stock solutions ·':·[ ''" 

Note: All solutions including calibration blanks, calibration standards, sample~i;L 
quality control standards, and quality control samples must be spiked{Withhhe 'i· 

same level of the internal standard spiking solution. Use the abov.<:>.~ol(!i[on)ri 
conjunction with the on-line mixing block for addition of internal[sfahdafillho 
calibration standards and samples. Internal standard intensiti~s,. should be 
between 100,000 cps and 1500,000 cps. The internal standaraYsoluTili.•JaS made 
here should be diluted 1:2 for the DRCe ICP MS instrumeQL clut,,Jo ifie greater 
sensitivity of the instrument. '"'·· ·<· 

~~~:,,,, ·~j~, 

Note: Other internal standards are suggested for tiil;of'~ui,fi::as'\, Ho, Lu and Bi 
and may be used if poor performance is observed f~qm th~)above standards 

8.10 Calibration Stock Standard and lntermediat:wa;~iig Standard 
Solutions . /:v"; ':~t:'\t·;;:CJi 
Intermediate Working Standard solutions'J';ue prepared from certified vendor Stock 
Standard solutions and include those analyteli'Ji!lted Jielow. Vendor sources are subject to 
change and equivalent solutions may.;\?e used. :;~t>A/7 

''~;(,,, "<;;"' 

Mixed calibration standard solutions,,rriii~t contain the appropriate types and volumes of 
acids so that the standards are matrilf matcfie,d with the sample digestates. The acid matrix 
for all standards is 0.1% HN03J1!).$);;2%)iN03 (10.3), 5% HN03 (10.6) and 10% HN03 
{10.4). These concentratipns <l,o qof.<Jilrriage to the ICP-MS interface and also minimizes 
isobaric molecular-iog,,_ifili[!.(fe'r.\'!(\i3es,li;with the analytes. A diluent of the acid matrix 
preparation is describetHn'1Q,3'afld•10.4. Note: Silver and antimony may precipitate out of 
solution at higher cong,f!.nfi:ri.tioirs between 50-500 Jlg/L. Higher silver concentrations {>500 
Jig/L) require addili.druit:J;J,CIZipCiwlion: Many metal sa/Is are extremely toxic if inhaled or 
swallowed. TheB~alth iit}d ·safety precautions noted in Section 5 must be followed. All 
standards_ are;,,fstoi'e<;l,, .. ji')Pithe metals instrument laboratory at room temperature. The 
expirationZJ;!ates;7are ·monitored from vendor supplied dates. The element or mix of 
elements Makexpir!)s first in a solution dictates the expiration date for the entire solution. 
Stand<tfd'·'l!nd ··sl:l!!<e solutions are labeled using an alpha-numeric system based on the date 
prep!li~d. 'AII ... standards or spikes that are prepared are recorded in the metals laboratory 
l_qg~\!i)k..~,. II ]ii suggested that standards with a final concentration of less than 1 mg/L be 

&:prepared' daily 

\[~~~;~;,t~~~ CPI-19: Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, Se, Tl, Ti; V and 
Zn from CPI containing all of the listed elements at 100 mg/L 

8.10.1.1 (Date)-C1: Intermediate working standard is prepared by adding 
1 ml of CPI-19 (10.9.1) to 9 ml of 0.1% Acid (10.5). This 
standard is prepared approximately every two weeks and is used 
to prepare the daily calibration standards 

8.10.2 CPI-7: Kat 1000 mg/L, Si at 50 ~g/ml, and AI, Ba, B, Ag and Na at 100 mg/L 
from CPI at the concentrations noted. 

Form No: 08-07 

8.1 0.2.1 (Date)·C2: Intermediate working standard is prepared by adding 1 
ml of CPI-7 (10.9.2) to 9 ml of 0.1% Acid (8.5). This standard is prepared 
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approximately every two weeks and is used to prepare daily calibration 
standards. 

8.10.3 AT-3: A/, Ca, Fe, Mg, K, and Na a custom mix from Inorganic Ventures at 500 
mg/L for each element. 

,{i~~"­

Datel-C3: Intermediate working standard is prepared by adding 1.rnl 8.10.3.1 

8.10.3.2 

of AT-3 (8.9.3) to 9 ml of 0.1% Acid (8.5). This standard is pr<;!pered, 
approximately every two weeks and is used to prepare "daily -.,," 
calibration standards. 'i -iF. ;.,; 
(Datel-C4: This standard is prepared by pouring AT-3c{e'9:ciJ''ii1tb'-'~ 
satellite container for use in preparing daily calibrati9nl(~t_andards. 

8.10.4 IQC-026: Sb, Ag, AI, As, B, Ba, Be, Cd, Ca, Cr, Co, Cu,F_~~:f?_q, M§; Mn, Mo, 
Na, Ni, Se, Tl, Ti, V and Zn at 1 oo mg/L, Si at 50 mg/L and'k;affOOO mg/L from 
Ultra Scientific. ·c~>- '";\> ·· 
8.10.4.1 (Datel-11: Intermediate working standafdfsppl"pari!d by adding 1 mL 

of IQC-026 (8.9.4) to 9 ml of 0.1%"1Acid (8.5). This standard is 
prepared approximately every twif'\veei<s:ahd is used to prepare 
daily calibration standards,_ · 'j"; 

8.10.5 XAQU-15: Fe, AI, Mg, Na, Ca and'k"~6G·stdttFrriil( from SPEX at 500 mg/L for 
each element listed. ·•-•·· _ 'F 

8.10.5.1 (Date)-12: lnter/11ediate'"'-iN_ori5Jri~' standard is prepared by pouring 
XAQU-15 (8.9 .. 5)";into a satelfi\e container for use in preparing daily 
calibrations standiiids. 

--.:: 

8.11 Daily Calibration Standar_c:J!;, \(,_ )"' 
An Initial Calibration Cu)Ve is'Vpi~pared''f6r each level and is described below. Every 
element is not in each level ofthif calibration curve. At minimum, a high level, a low level 

"'-"- •,-_"""- ' -.c .-;~ 

that confirms the reporting limi,t "(SID1), and a calibration blank (STDO), is used. See Table 
4 for a list of the initial.til_libraliQn concentrations. Standards are prepared in either 0.1% 
(8.5), 2% (8.3), 5"1>J(8c~),oi(:Jd% (8.4) nitric acid to matrix match standards to samples 
depending on th.e ;l)ow samples and sample digests are diluted for analysis. Standards 
used to analy~it'un'~i.lute~' Dissolved Aqueous samples are prepared in 0.1% nitric acid. 
Standards'kuSetl~to analyze undiluted Total Aqueous samples prepared by hot plate (MP-
004) are pre·pareiiein 5% nitric acid. Soil/Sediment samples prepared by Hot Plate Method 
3050 (l\<11"'00.1)iand~Tissue samples prepared by microwave oven (MP-003) and diluted 1:2 
are pri!par<¥Ci.in.To% nitric acid. Standards used to analyze Total Aqueous samples (11.4) 
prep_af~d. by hot plate (MP-004), diluted 1 ,5, and Soil/Sediment samples prepared by Hot 

-'Pial~'MEilhod 3050 (MP-001), diluted 1:5, are prepared in 2% nitric acid. 
t\ 8.1{"1 STDO (Calibration Blank!: Calibration Blank: A solution containing the same 

·-.1>:.1)' acid matrix as samples and standards 
8.11.2 STD1 (Reporting Limit Standard): Prepared from the ICV Standard (8.12). Add 

1 00 ).ll of ICV standard to 50 ml digestion tube and bring to volume with diluent 
acid. The final concentration of each element is: Sb, Ag, As, B, Ba, Be, Cd, Cr, 
Co, Cu, Pb, Mn, Mo Ni, Se, Tl, Ti, V and Zn at 0.1 ).lg/L, AI, Ca, Fe, Mg, at 1 0.1 
).lg/L, Si at 0.05 ).lg/L and Kat 11 ).lg/L. 

Form No: 08-07 

8.11.3 STD2: Add 50 ~L of (Date)-C1 (10.9.1.1) and 100 ).ll of (Date)-C3 (8.9.3.1) to a 
50ml digestion tube and bring to 50ml with the diluent acid. The final 
concentration of each element is' As, Be, Cd, Co, Cr, Cu, Mn. Mo, Ni, Pb, Sb, 
Se , Ti, Tl, V and Zn at 1 0 ~gil; AI, Ca, Fe, and Mg at 110 ~g/L; K and Na at 100 
~g/L; and Siat 5 ~g/L. Note' only 16 of the 19 elements in this mix are evaluated 
at this concentration level. 
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8.11.4 STD3: Add 100 ~l of (Date)-C1 (10.9.1.1) and 100 ~l of (Date)-C4 (8.9.3.2) to a 
50ml digestion tube and bring to 50ml with the diluent acid. The final 
concentration of each element is: As, Be, Cd, Co, Cr, Cu, Mn, Mo, Ni, Pb, Sb, 
Se, Ti, Tl, V and Zn at 20 ~gil; AI, Ca, Fe, and Mg at 1 020 ~gil; K and Na at 
1000 ~gil; Hg at 5 ~gil, and Si at 10 ~giL. Note: only 16 of the 19 elements iry;£>. 
this mix are evaluated at this concentration level. ,.,;""; · · 

8.11.5 STD4: Add 500 ~l of (Date)-C1 (8.9.1.1) and 1000 ~l of (Date)-C4 (8.9.3.2))oa,,, 
50ml digestion tube and bring to 50ml with the diluent acid. The .. :fiiwl"'>· 
concentration of each element is: As, Be, Cd, Co, Cr, Cu, Mn, Mo, Ni,'":pb; ·s"B, 
Se, Ti, Tl, V and Zn at 1 00 ~gil; AI, Ca, Fe, and Mg at 101 00 ~g/L.(i(?ridd\la:at 
10000 ~gil; and Si at 50 ~giL. Note: only 16 of the 19 elemen,t~:ih thisclll_ix are 
evaluated at this concentration level. <"k-~~ ·-"~:c-. --:-

8.11.6 STD5: Add 500 ~l of (Date)-C2 (8.9.2.1) to a 50ml digestiori'tlJbe aha bring to 
50ml with the diluent acid. The final concentration of each "1i~r]1Ei'rit-is: Ag, Band 
Ba at 1 00 ~gil; Si at 50 ~gil. Note: These three metaiS'iare only. performed with 
a 3 point calibration rather (including the blank). · o:.:. - ~---~ ;· 

8.121nitial calibration verification (ICV) and ~:ontiij,~r~·g calibration 
verification (CCV) .-·•········ · ··>,)· 
The ICV and CCV standards are prepared from source!!; separate from the initial calibration 
curve and are used to verity the initial calibrati.on'·cUrwflhroughout the analytical sequence. 
See Table 4 for a list of the ICV/CCV conq•i8trationiE~Io'prepare this solution add 0.25ml 
of (Date)-11 (8.9.4.1) and 0.5ml of (Date)-12'(~.9.5.1) (q a 50ml digestion tube and bring to 
50ml with the diluent acid. The finaL,_concent"fa\iqn . .gfeach element is: As, Ag, Sb, B, Ba, 
Be, Cd, Cr, Co, Cu, Pb, Mn, Mo, Ni, Se;-,_Si, Ti, Tl,''l:(Fand Zn at 50 ~gil; AI, Ca, Fe, and Mg 
at 5050 ~gil; Kat 5500 ~gil; and Si ar25:vgll. 

8.13 Calibration blank (STDO), initi~Land-~ntinuing calibration blanks (ICB and CCB) are 
the analysis of the matrix diluent."a_ncH3re .. analyzed prior to the initial calibration curve and 
after the ICV and CCVs.{~speJ<ti~,~ly::c": - .-

8.14 Contract Requirec!.P"&!~ct~ggLimit- CRDL 
The detection limit of a'n--:aoal\fsis'iS-determined through method detection limit studies and 
supported by a calibratio_ri''standard which is at or below the reporting limit (STD1 - 8.1 0.2). 

,;;o-.-"-"G:C'- ,, .. ,_ 

A contract required[detec(ipn•limit (CRDl) can also be verified by determining the analyte 
recovery from _a;\GB_I ch<§'i:k standard. The analyte concentrations of this standard and 
acceptanc~ r.a:iiges for··recoveries may be established by project specifications .. This check 
standard ~ll:a:be'~nalyzed separately following the initial calibration and/or at the end of the 
analyticat .. sei:fuence" 

8.151nterterehce'Check Solutions -ICS 
Tv-<()"'[8t<;>rferti'nce Check Solutions (ICSA and ICSAB) are prepared to contain known 

... ¢onci:lnlr~tions of interfering elements and analytes that will provide an adequate test of 
:correction .. factors. Concentratrons of the interfering analytes correspond to concentrations 

f•" ill Table 1 of USEPA, "Method 6020A- lnduclively Coupled Plasma-Mass Spectrometry," in 
Test' Methods for Evaluating Solid Waste, SW-846, 3'• Edition, Revision 1, September 
.1998. 

·'The sensitivity if the ICP MS to most analytes allows sample digests from the preparations 
in 2.2 - 2.5 to be diluted prior to analysis and still meet required reporting. Dilution can 
reduce isobaric and physical interferences as well as instrument exposure to strong acids 
used in sample preparation .. If sample digests are diluted prior to analysis, then the 
concentrations of the interferent analytes in the ICS solution are reduced proportionately 
during preparation of the ICSA and ICSAB standards .. 

Form No: 08-07 

Digests of water samples may be analyzed without dilution, at 1 :5 dilution or higher to bring 
analyte concentrations within the linear dynamic range of the instrument.. Digests of 
soil/sediment samples and tissue samples must be diluted 1:2 in Dl water, at a minimum, to 
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reduce the high acid concentration used in the preparation. The instrument manufacturer 
suggests a maximum acid concentration of 1 0% be used during analysis 

Three solutions are used to prepare the interference check solutions ICSA and ICSAB. 

8.15.1 60201CS-9A: Supplied by Inorganic Ventures with concentrations of 20,000 PP!JlC:'(', 
Cr; 3000 ppm Ca; 2500 ppm Fe and Na;1000 ppm AI, Mg, P, K, and S; 2QOJ) . '"' 
ppm C; 20 ppm Mo and Ti ,'\, 

8.15.2 (Date)·C1: See8.10.9.1.1 

8.15.3 (Date)·C2: See 8.10.2.1 

8.15.4 Interferant concentrations based on sample dilution are given in:'ih~:follo~ing 
table. -~:: ·· · ,;,., ···;:: .. ·o:;." 

lnterferent No Dilution 1:2 Diluti~~i:". ~~~1:~ Dilutioin 
(mg/L) (mg/t.h ·::,··.. (mg/L) 

c;;,-~ -·," ·-:;co, 

cr 2000 ,,..,1,09,~, j} 400 

Ca 300 
:. (., 1)~ 60 

' ;;.i: 
Fe,Na 250 :,7, ··:;,, ·;;•125 50 

:' 
AI, Mg, P, K, S 100 '~ ,i'' 50 20 _,-. 

·,:~~"':,. 

c ,c200: 100 40 
'.--~ 

Mo, Ti lii'''.:X~,::_'·~::::')' 1 0.4 
,, 
~--. .. /,--· 6.15.5 The ICSA Sg!Ut!Qn '!S, preflared m a 50 ml screw cap d1gest1on tube by add1ng 5 

ml (no dilutibn),_:t~:rrii'~1:•2'cmution) or 1 ml (1 :5 dilution) of 6020ICS-9A (10.14. 1) 
to o. 1% nitric aCi_d '(8:5), 2% nitric acid (8.3), 5% nitric (8.6) or 1 O"A> nitric acid 
(8.4) depfiid.ifi:g_'ii'Q, the acid being used for analysis (see section 8.1 0). This 
soluti()n @n bejpsed for multiple analyses and can be stored until the expiration 
,~~;e,g~ ttie~&~toC!ard. 

6.15.6 Jl1e ICl?~B Solution is prepared as a 1 0 ml aliquot according to the following 
g.J:i!ai:ii~"''IDci" must be prepared daily as some analytes are not stable in solution. 

-&if Tl;l~ final concentrations of analytes in (Date)-C1 are 1 00 ;tg/L and 50flg/L for 
·""'~- (Date)-C2 with the exception of Mo and Ti which are present as interferents. 

,•· .·- .. ,c •.. -.;;;p,_ 
"'=Note: Method 6020A suggests a concentration of 200 !lg/L for Cr, Co, Cu, Mn, Ni 

and V. The reduced concentrations prepared for this standard represent a more 
rigorous test of isobaric corrections. 

Solution No Dilution lmLl 1:2 Dilution tmt.l 1:5 Dilution !mLl 
60201CS-9A 1 0.5 0.2 

(8.4. 1) 
(Datel-C1 0.1 0.1 '1 
(Datel-C2 .05 .05 .05 

Acid 8.85 9.35 9.65 
(8.3, 8.4. 8.5. 8.6) 

8.16 Laboratory Control Sample (LCS) or Laboratory Fortified Blank (LFB) 
for aqueous samples is prepared from a source other than the calibration standard sources. 

Form No: 08-07 01/30/2009 
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9. 

It is prepared and stored for use in the metals preparation laboratory. The LCS for solid 
samples is either a liquid LCS/LFB or a solid LCS purchased from ERA at known and 
certified values. See the metals preparation SOPs for LCS preparation details. 

8.17 Matrix Spike (MS) solution for aqueous and solid samples is the same solution as the., .• _ 
aqueous LCS/LFB in 10.15. It is prepared and stored for use in the metals preparatldi{'''"\. 
laboratory. See the metals preparation SOPs for MS preparation details. ' ··· 

.. 

8.18 Daily Performance Standard: Prepare by adding 0.1 ml of a 1:10 dilution'Of )bOO ., " 
mg/L stock Ba, Ce, Mg, Pb, In, U and Rh standards to 1 L volumetric fiask containing 100 
ml of Di water with 20 ml of concentrated HN03. Mix and bring to volume witn" 012\valer;'' · 

8.19 Dual Detector Calibration Solution: Add 0.15 ml of CPI-19 sto<';~'(()r:,eq~~~lent), 
0.15 ml of CPI-7 stock (or equivalent), 0.15 ml of 500 milL AI, Ca, Fe;J('Mg arici·Na stock 
and 0.1 ml each of 1 ooo mg/L As, Be, and Zn and 0.2 ml of 1 ooomg/11'-se""stock to 1 oo ml 
volumetric fiask containing 2% HN03. Bring to volume with 2°/ocHNCi:\!-:This solution is 
required for optimization of the pulse and analog state detectors. ··o-ther""analytes may be 
added to this solution as needed. S·.. <[, ·· ·· 

''-· .:.-

~~~!~~a~~::7~aintain records to documer\i;}'h: ~u:~itY. of data that is generated. Ongoing 
data quality checks are compared with established pe[fgrmqri"ce criteria to determine if the results 
of analyses meet the performance characterisji~s of the "me,tfi6d. 

9.1 Blank 

9.1.1 

9.1.2 

9.1.3 

£~~,~~ 

A melhod blank must)~~Jnajy_:,JJ·· once per every 20 samples or per metals 
digestion batch, whic~\'VE\r)is)i\ore frequent. 

Metal concentr;i\Bns i'flutt nffi be detectable in the method blank at values greater 
than the reportii1Q,_IiFilit,'""Y 

-"· -- ---~'- ·-c>, 
Corrective.ACtion: "!I;D.alysis according to the appropriate analytical SOP may be 
repeate_cj o[lce tol'see if an analytical error has occurred. Digestion of the method 
blank,an"d 'i;iu._.,s.s.Sbiated samples must be performed until the method blank for the 
cf~t.ofci:)_Qtrol"metal is in control. Samples cannot be analyzed until an acceptable 
melibod 'tiii3nk analysis is obtained. Exceptions may be made with approval of the 

,.;-:·s~~ticif)cJ;Iead if the samples associated with an out of control method blank are 
. . beiQW the reporting limit for the affected metal or if the concentrations of the 
·-;;--.•. affected metal are greater than 1 Ox the blank level in the samples. In such cases, 

<··· ..... , ···tbe sample results are accepted without corrective action for the high method 
blank result. The client must be notified in the project narrative associated with the 
sample results . 

. 9.2 • L_abi>ratory Control Sample (LCS) I Laboratory Fortified Blank (LFB) 

9.2.1 

9.2.2 

9.2.3 

The LCS/LFB is from a second source to verify the accuracy of the digestion and 
analytical procedures. The LCS/LFB is digested along with the samples. An 
LCS/LFB must be digested and analyzed once per every 20 samples or per metals 
digestion batch, whichever is more frequent. 

The acceptable recovery QC limits are 80%-120% (Method 6020A) for an aqueous 
LCS/LFB and 75%-125% (or within manufacturer's control limits) for the solid LCS. 

Correclive Action: May repeat analysis once to see if an analytical error has 
occurred. If the LCS/LFB recovery is still out of control, re-digest and re-analyze 

Form No: 08-07 0113012009 
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the LCS/LFB and all associated samples. Samples cannot be analyzed until an 
acceptable LCS/LFB is obtained. Exceptions may be made with approval of the 
Section Head if the samples associated with the out of control LCS/LFB are also 
associated with a matrix spike that is in control. This is an acceptable measure of 
accuracy of the digestion and analytical procedures. An explanation of this out ()f;'C:·,_ 
control LCS recovery must be included in the project narrative to the client and.ttie ' '•. 
sample data reported with the acceptable MS results as batch QC. · . 

9.3 Initial Calibration Verification (ICV) 

9.3.1 

9.3.2 

9.3.3 

Initial Calibration 

9.3.1.1 

9.3.1.2 

9.3.1.3 

A three-point calibration curve must be performed if the''CRI •. s~~·dard is 
not analyzed. ·' """ · 

<-~~"- ·~· 
The correlation coefficient must be r :>:0.995. 

·'~~,. 
Corrective Action: Re-calibrate until criteria areAJ1et} •. _ ''

2
' 

Initial Calibration Verification (ICV) Check Standiitd '\C• 

9.3.2.1 The initial calibration verification che~f:~ta~~~'rcl'i~ from a second source 
to verify the accuracy of the standard,'(:urve. •:The concentration of the ICV 
is at approximately the mid,leii~f-61(!h~'calio'r.3tion curve. 

cfu/' '~h;r, ~. ·-
9.3.2.2 The acceptable recovery Q~ .. limits !gr the ICV is 90-110%. In addition, 

the relative standar<j deviation•!Jetw!!en three replicate readings must be 
.:!·' ":;:-~- (':i' 

less than 5% RSD. ·••~;-,. ·q;;•.•· 

9.3.2.3 Corrective Action: 1\lf~y''}eP.eat analysis once to see if an analytical error 
occurred. If the 'l)i:;Y slif)>exceeds the control limits, re-calibrate the 

instru~;nt. tf:~i;~l>.~:~<:::·.;;,r.J' 
Initial Calibrati6ij,.!'lla11k'(IC<E;I) 

1c_;~;, <:::.1'fu_ "~-'---r··:J?-' 
9.3.3.1 An ICB''rn.ust::ll.e'·i!nalyzed immediately following the ICV. 

~,-···_- '\\. ··'W:.. 
9.3.3.2 Tile ai:.c,epi§,nce limit for the ICB is ± 3 times the Instrument Detection 

,,,LJ,~it (I D.~). " 

9.3;~._,,:(~fc,c~He'cti~e Action: May repeat analysis once to determine if analytical 
. :~. •. ·",~rror has occurred. Results may be reported from the analysis if the ICB 

.<·''· '··~:;,...Qoncentration is less than the reporting limit. If the ICB still exceeds the 
__ ,.... ·. ... .,,"reporting limits, re-calibrate the instrument and re-analyze a fresh blank. 

·c~:c_ 

9.4 Contin~fngCalibration Verification (CCV) 
~.4.1 \:: C~ntinuing Calibration Verification (CCV) Check Standard 

,,., ·,_ ~ .. .:··-· 
..... 9.4.1.1 

9.4.1.2 

9.4.1.3 

Form No: 08-07 

A CCV must be analyzed at a minimum of every 10 samples and at the 
close of an analytical sequence. The concentration of the CCV is at 
approximately the mid-level of the calibration curve. This standard 
monitors instrument performance throughout the duration of the analytical 
sequence. 

The acceptable recovery QC limits for the CCV is 90-110%. In addition, 
the relative standard deviation between three replicate readings must be 
less than 5% RSD. 

Corrective Action: May repeat analysis once to see if an analytical error 
occurred. If the CCV still exceeds the control limits, re-calibrate and re­
analyze all samples since the last acceptable CCV. 
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9.4.2 Continuing Calibration Blank (CCB) 

9.4.2.1 

9.4.2.2 

9.4.2.3 

A CCB must be analyzed immediately after every CCV 

The acceptance limit for the CCB is± 3 times the IDL. 

Corrective Action: Results may be reported from the analysis if the CCEf'• 
concentration is less than the reporting limit. If not, repeat analysis oi\2~ 
to see if an analytical error occurred. If the CCB still exce_eds•;J~e':· .. 
reporting limit, re-calibrate the instrument and re-analyze a fresh blanl<iAII · 
samples associated with the out of control metals in the CCBJ!lds\::~e .r?' 
analyzed (since the last acceptable CCB). Exceptions may{be'mi3dei'wrth 
approval of the Section Head if the samples associated''Wi\l1 the}out of 
control method blank are non-detect for the affected mMals'"Circif sample 
concentrations for the affected metals are greater::;ll:uiri:A ox""\he blank 
levels. In such cases, the sample results are ac;_ceptedwiihout corrective 
action for the high CCB and the client is notifietl:,In aiproject narrative 
associated with the sample results. · •···. ·· ··· · · 

'i_';. 

9.5 Matrix Spike _.:::~~-;;;, .. -

9.5.1 A matrix spike must be performed onc~.,per~20 s~.),ples (5% frequency) and is 
from a second source to verify th,Yaccura"cy,,of;;the digestion and analytical 
procedures. The matrix spike recov'§(Y is calciltaiecfas follows: 

%Recovery = _MSre~:!~ .. R1/_;;; X 100 
~lv,l,P true value-,~~~:>'"-

.':c-:-,._~ 

When project specifications .(Ji~tale)a Matrix Spike Duplicate (MSD) may also need 
to be performed at the $am_.<Hre_qu.<incy as the MS. 

-:+oo '·\o.:~- -.;,_;z~:.>" 

<~~ ::;{ A(:.>-"·<: 
9.5.2 The acceptabte.'"r'e!iQv'iltY,):)(Fiimits for a MS/MSD is 75%-125% for both the solid 

and aqueous ·M$iM$D-pair. Calculate the %RPD as in 12.3.2 above when 
analyzing a MS/MSD pair. The acceptable %RPD is~ 20%. 

9.5.3 Corrective$A~ti~i'f:, .• i0\'ay repeat analysis once to see if an analytical error has 
occurr~d: "lMb.~§o recovery or %RPD still exceeds the control limits and the LCS 
i;(c_ompli;mflnCiude a project narrative with the results to client noting that there 
m'ay;:J>e ·pqtential matrix effects on the accuracy or precision of the affected metals 

/"results:as.evidenced by matrix spike recovery or %RPD outside of QC limits. 
r..<f -~-<~"- ,._._;. 

9.6 Laboratl?ry Duplicate 

9~K1''':b''"iJbplicate analyses (matrix duplicate) must be performed once per 20 samples (5% 
': '-. · · frequency). 

;;- 9.6.2 

9.6.3 

Form No: 06-07 

Acceptable relative percent difference (RPD) for duplicate analysis is ~ 20 % for 
both aqueous and solid matrices. Acceptance criterion is not applicable to sample 
concentrations less than 5 times the reporting limit. Calculate RPD as follows: 

RPD = R1 - R2 x 100 
!R1 + R21 

2 
Corrective Action: May repeat analysis once to see if an analytical error has 
occurred. If the % RPD still exceeds the control limits; include a project narrative 
with the results to client noting that there may be potential matrix effects on the 
precision of the affected metals results as evidenced by the matrix duplicate RPD 
exceedence 
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9.7 Method-specific Quality Control Samples 

9.7.1 Tuning Solution, Mass Calibration, and Resolution Checks 

9.7.1.1 

9.7.1.2 

9.7.1.3 

The tuning solution, mass calibration, and resolution checks are required 
prior to sample analysis. The tuning solution must be analyzed 4 time,sf'ili.'·~ 
prior to instrument set up at the beginning of the day. 1·i[ '+r.. 

--- ''"<:\-.. 
The analytes in the tuning solution must meet ::;5 percent/relatiye'~'·. 
standard deviation. The mass calibration must not differ by moreithari'·b:•1 '"' 
amu from the true value. The resolution must be less thar:l:cQJ:l 'll,ijjuJ~II 
width at 1 0 percent peak height. :z ··~-:... ·"· •· 
Corrective Action: Adjust the mass calibration to th~~jffl!"t ~li'iue or 
correct the problem until criteria are met. '0>. ->G. ··y 

9.7.2 CRI Standard Check Sample (Reporting Limit Standar<!_L_ 

This solution is used to verify instrument sensitivitfi!ifth~'?i:ep<lrting limit. This 
standard is routinely analyzed as the lowest standari:l1•_in thei;jnitial calibration curve, 
or SID1, see Section 8.13. When included in !i'le"ihjt(al:g~liBration curve, the curve 
must meet the criteria for linearity (r = 0.995)c'WI1ei\!project specifications dictate, 
the CRI can be analyzed separately,.[r.om!.(~~f'illiU.?,Ic~alibration. The concentration 
of the CRI, when analyzed as a se!lafate cli~kfr6m the initial calibration curve, is 
equivalent to the reporting limit for ea~)1 elemf)(lt in STD1, see Table 1, or at higher 
levels representing project,specific'''t!!POJ;!ing limits. See Section 8.8.2 for 
preparation details. This chec[<-'standard;'When analyzed, follows the ICV and ICB. 

9.7.2.1 The CRI Check sari)~~~~wi:Jen analyzed per client specifications, must be 
analyzed at the beg(nningfdran analytical run or twice during every 8-hour 
work shift, YVhict;;:eveb"'is" more frequent These solutions verify the 
accura<:;y,_at the).ow·!l,nd of the calibration curve. 

'i.1';., ',0,, •;,1\o~ ,F,j 
9.7.2.2 Resu1tlU6r(Lall''metals in the CRI solution must be within the 50-150% 

recoveryfcritetia. When performing work for the Department of Defense 
(()pD;''iN/Iiy,,Corps of Engineers or the US Navy) the CRI acceptable 

,,r~'rver§jcriteria is 80-120%. 

9. 7 .2,.~,. ·j~~, Cofrecli~~ Action: May repeat analysis once to see if an analytical error 
~;( ···:l;>ccurred. If the CRI solutions still exceed the control limits, re-calibrate 

.c'l>~:.··;;~~fiator re-analyze a fr~h CRI solution. All samples associ~ted with the 
cc.:-:· -~;;, '·'out of control metals 1n the CRI must be re-analyzed (smce the last 
·<;,, '-:? acceptable CRI check sample). 

/,--,··_-_::_"'-_ '>:.:)"':, 

9.7.3 )._·Interference Check Samples (JCSA and ICSAB) Solutions 

'\0, j.i7.3.1 The ICSA and ICSAB solutions must be analyzed at the beginning of an 

Fonn No: 08-07 

•-.: 
,._ analytical run or every 12-hour work shift, whichever is more frequent. 

These solutions verify the isobaric corrections. 

9.7.3.2 Results for all spiked non-interference metals in the ICSAB solution must 
be within 80-120% recovery criteria. It may be necessary to correct 
concentrations measured in the ICSAB solution with background 
concentrations measured in the ICSA solution. Results for aluminum, 
calcium, iron, sodium, potassium, and magnesium in the ICSA solution 
should be within 60-120% recovery, however, depending on the sample 
dilution used, concentrations of the these elements may be close to or 
exceed the linear range of the instrument which can cause the channel to 
saturate. 
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9.7.4 

9.7.5 

Form No: 08-07 

9.7.3.3 Corrective Action: May repeat analysis once to see if an analytical error 
occurred. If the ICSA or ICSAB solutions still exceed the control limits, re­
calibrate and/or re-analyze a fresh ICSA or ICSAB. If the sample results 
are accepted without corrective action for the ICSA or ICSAB 
exceedence(s), the client must be notified in a project narrati~.El;'i':C•. 
associated with the sample results. .Jf ., "'••. 

Note: If an interference is suspected, use of computerized compensati~·,;. •· 
or comparison with an alternate method such as graphite fufilaGE{'js "''-.' 
recommended. · < · 

;::::,. •.[ .. ,. 

Internal Standard Recovery 

9.7.4.1 

9.7.4.2 

9.7.4.3 

Internal standard intensities must be monitored in all solytions::c, 

Intensities of internal standards in all subsequent a~~ly~~ii:-:of instrument 
QC samples (including ICY, ICB, CCV and CCBj)_s01ution_s must be within 
70% -120% of the levels in the original calib"fatibb, b)~'nk. Intensities of 
internal standards in samples must be within thecsame limits as the QC 
samples. ·- . ..-:;:_; 

Corrective Action: If the instru!)lent:'ClC ~~mpl~ does not meet criteria, 
may reanalyze once to dete.r:if\ine;i(iinalytkral error has occurred. If QC 
sample still does not me§f"criteri~i~"\e"irnih.ate the analysis for analytes 
associated with the internal';.standa(d, correct the problem, re-calibrate, 
and reanalyze all aff~cted saifl'gJ.,s.$ii\ce the last in-control CCV/CCB. If a 
sample does not m'e"!1!. criteria:"may reanalyze the sample and/or dilute 
the sample five-folflpamt-reanalyze. This procedure is followed for the 
sample until the in!ernaF]§tandard intensities fall within the prescribed 

">o':'· 1., 

window. . ; ·;;;,;.)(c-;;(f' 
Serial Dilution 'Analysis/ <: 

(-,'":. --~:\. \•J!y }J 
9.7.5.1 Seriak'fl.iJulii:Jq"analysis must be performed once per 20 samples (5% 

fr;J.u:£~Y)">: ;, 
9.7.5.2 A[ialysis\ oVa 1:5 dilution must agree within 10% of the original 

j;i'deJ~miqation, if the metal concentration is sufficiently high (minimally, a 
..• ".,:·•:·");,_tad6f"of 50 above the method detection limit) in the original undiluted 
~'-i\;;,, '•aQalysis. 

9o7!5:_3 -•.;;t,o(Corrective Action: Analysis may be repeated once to see if an analytical 
·"L ·-·•),.. error has occurred. If the %D still exceeds the control limits; include a 

.... ·· project narrative with the results to client noting that there may be 
potential matrix effects on the accuracy of the affected metals results as 
evidenced by the serial dilution %D exceedence. 

Post Digestion Spike (PDS) 

9.7.6.1 Post digestion spike analysis may be performed if the MS or MSD does 
not meet recovery criteria. A known spike amount is added to a portion of 
a prepared sample, or its dilution. The spike addition should produce a 
minimum level of 10 times, and a maximum of 100 times, the method 
detection limit. If the spike is not recovered within the specified limits, a 
matrix effect should be suspected. 

9.7.6.2 

9.7.6.3 

The post digestion spike recovery is 75%-125% of the known value. 

Corrective Action: If the post digestion spike exceeds the control limits; 
include a project narrative with the results to client noting that there may 
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10. 

be potential matrix effects on the accuracy of the affected metals results 
as evidenced by the post digestion spike exceedence. 

9.8 Method Sequence 

Procedure 

Initial calibration curve (Total of 6 standards, 2-31evels for each element) 
ICV 
ICB 
CRI - If required 
ISCA 
ICSAB 
Method Blank 
LCS 
Sample analysis (samples 1-6) 
CCV 
CCB 
Sample analysis (7 -16) 
CCV 
CCB 
Sample analysis (17-26) 
CCV 
CCB 

--;f~:o. 
""~­."-'" 

10.1 Equipment Set-up £1"'\~;:,_ 
10.1.1 Prior to using the Perkin-Elmer EU\N stoo and DRCe ICPIMS, the operator must read 

and become familiar with th~'fo!'i~ri\ting:~procedure guidelines specified in the operating 
manual. The analyst':musfJ; b#tralned and familiarized with the instrument software 
provided by the mall):l!act)J,!;.~i;).~7instrument must be set up with the proper operating 
parameters and condit[Qps'a~.sciibed in the Perkin-Elmer ELAN 6100 and DRCe ICP/MS 
operaling manuai"·~Th('; 'trijena for the background correction points, analytical dynamic 
ranges, method(and inl;tru'ment detection limits and isobaric molecular-ion correction 
equations mH~t ~~/l,Sta§ilshed and documented prior to initial calibration. 

'"" , ___ ~"'- -~o;~~~"'-

1 0.1.2 The plasrrja torch must be aligned before ignition and is done with an alignment tool 
suppH~d'"WitiJ tf\(\>jnstrument. The procedure centers the torch within the load coil and 
adju?fs'l!l!l distilnce of the torch to the sampler cone surface. This is outlined in the Elan 
61 Oil Hardware Guide. This is not required on a routine basis, only initially upon .. ::,.. ·-

d'instftiment set up and following any changes, such as removal and cleaning of the 
f7''"r)i!l~in1i?torch. The instrument must become thermally stable (usually 30-60 minutes) 
:~,,~~~8re beginning operation. 

"'\~bbaric corrections must be put into the equations page of any method used to generate 
quantitative analytical data. The correction equations can be found in Table 3< These 
corrections are based on natural isotopic abundance's and cannot be altered< 

A linear dynamic range (LDR) study must be conducted annually. The LDR is determined 
by analyzing increasingly higher standard concentrations of each element until the 
observed concentrations are no more than :1: 10% of the true value of the standard. 
Sample anatyte concentrations that are above the linear dynamic range must be diluted 
and re-analyzed< The linear dynamic range must be established for each analytical run by 
analysis of a high level standard or Linear Range Verification (LRV) standard. Results 
greater than the daily calibration range but within the linear calibration can be reported 
provided that anatyte recovery from the LRV is within 10% of the true value. If the 

Form No: 08-07 0113012009 

R2-0001342



Alpha Analytical, Inc. Procedure No. SOP/M-001 
Page 19 of 29 

Issue No.: 7 
Issue Date: July 6 2011 

Technical Standard Operating Procedure 
ICPMS 
Effective Date: July 6, 2011 

10.2 

recovery from the LRV is outside of the 10% acceptance limit then samples may be 
diluted below the concentration of the highest calibration standard or reanalyzed. The 
linear dynamic range must be checked and verified annually. See Table 5 for the current 
linear range. 

Initial Calibration 
10.2.1 Prior to daily calibration. inspect the sample introduction system including the neb,uli~er,'j-,_ 

torch, injector tube and uptake tubing for salt deposits, dirt or debris that could ,con.stfict ·• · 
flow and affect instrument performance. Clean the system when needed followiriif tl:\~ 
manufacturer's instructions. /' •::;,_ •<o·c;,:> 

10.2.2 A series of calibration standards are prepared for the initial calibration s;J)iii~::C11' d~'~cribed 
in Section 8.0. The preparation date of these standards, the initials,efl[l!l, ari"alyst, the lot 
number of the source material, stock concentrations, volumes use'd;,~rial;,~olumes, final 
concentrations and manufacturer must be recorded in the mel1!1.s sfui'I)C!_ard preparation 
logbook. All standards are traceable to NIST via internal and.j;~xfelJJ;;I_callbration checks. 
Certificates of Analysis accompany the receipt of standard("Solutio~s'13nd are kept on file 
in the laboratory. The Perkin-Elmer ELAN 6100 and D,Rce::are c'~librated using a multi­
point calibration curve consisting of a blank and a tw)l<fcril\rJ'iei!'st!lndards per ana lyle. The 
standards are named, for example, "C" for c~li_~J(;!ticip, plusjf;Date" for the date prepared, 
followed by the letter M and a number 1, 2gi}etc:•f(;>Lfif~t,}l~cond or third set of standards 
prepared that day. "I" is used to determiQ!il the ICVi:stanaard. Standard "1040402M1" is 
the first ICV standard for the ICP MS mad~~n o4LQ4102. Standard "1040202M2" is the 
second ICV standard for the ICP<f<,_r..IIS rnad~\))),;004102/02. This nomenclature is for 
traceability and to distinguish calibration standards from independent check atandards 

·='--~ 

and field samples. a·c"'~'' 
§: '\-,~"-

1 0.2.3 A Linear Through Zero curve typ.ot [$\p,e s~-l~cted for all analytes. 

10.3 Equipment Operation <)nd u:rrl~I~''P';~cessing 
<'' _ ":;k~:,_ '\Y~ .. ,__ !:J 

Samples are prioritized by-lJh,~'EO!l_Ption:'flead for analysis based on hold time and client due 
date. Section 11 outlines J!:)e"S!ePsJor data reporting that will contain the sample analysis final 
results. , :' ~fi!';;~;. , 

1 0.3.1 Preliminary treatrl\ent ~t sample preparation of most matrices is necessary because of 
the compi!J)iitjl,and"'variilbility of sample matrices. Aqueous dissolved samples that have 
been pr~"!i.ltere()_.and acidified do not require acid digestion as long as the samples and 
stanc!ef!ls''li:_~jn'iitrix matched. See the sample preparation SOPs. 

/co·· '"""'"- ·~,·_o_j-~ 

1 0.3.2 En~fire tiiaphe instrument configuration and operating procedures established in Section 
""JO,J'·are selected. 

1 0.3.f A;.;ix\:liJ~ to the peristalic pump windings and open the Device window, click on Connect 
"\(,and'tlick on the right pointing arrow (counterclockwise). Check that the fluid is flowing 

lfifough all tubing and that waste is flowing out of the spray chambeL Initiate the plasma 
and allow a warm-up of 30-60 minutes . 

. ,c:-:!p.3.4 Conduct mass calibration and resolution check. 

Note: Tuning and optimization procedures are performed without the Internal Standard 
mixing block in-line for The ELAN 6100. 

10.3.4.1 Open the Tuning workspace. Aspirate the Tuning Solution (10.7) solution 

Form No: 08-(17 

containing Be, Co, In, Tl and U. Click on Tune Mass Spec. The measured mass 
difference must be less than 0.1 amu from the actual value. The resolution must 
be less than 0.9 amu full width at a 10% peak height (the instrument default 
setting is 0.65 amu). If the resolution is not achieved for an element, the 
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Resolution Digital to Analog Conversion (Res. DAC) value is changed for that 
element (increasing the DAC value by 30 units will decrease the peak width by 
0.1 amu). If the Measured Mass values are not within 0.1 amu of the exact value 
then the Mass DAC values must be changed. Increasing the Mass DAC 
increases the measured mass value. This is done daily before sample analysi,;;_,:;;;,,, 
Print the calibration and store with the daily performance check. "'"' '':C,.c.. 
Note: Extreme care must be taken when adjusting DAC values. lnst~um-.rif;, •. _ 
performance can be severely degraded if tuning parameters are not corrE!ct,{F :'i 

~*' 10.3.4.2 Open the Daily Performance workspace ci''·:C;;<<;r,2 ;:•• 

1 0.3.4.2.1 Aspirate the Daily Performance Solution (1 0. 17). §f:i;, .. _ "<~> 
10.3.4.2.2 

10.3.4.2.3 

'~,t>,., 

Click on 'Analyze Sample" in the manual sample window. '•'i~i\. ··•:F;: 
"'Ah ··::•;, 

Monitor daily performance measures as recommeoged b'Y'J''erkin Elmer for 
Ba, Ce, Mg, Rh, Pb, In and U sensitivity, backgroupCi;i.•& dd_oble charged and 
% oxide levels. tr"·· ;•-czY 

1 0.3.4.2.4 See Manufacturer's recommendations fo.r·a~f,l~~!Yi1Y<i)1 1f criteria are not met 
then follow optimization procedures spe~fffed ·oyJh'e'fnanufacturer . 

. ,,,, l':l 

10.3.4.2.5 The background at mass 220 ,~~pol&o~.~(~RcSfK 
10.3.4.2.6 The% double charged ions (B'a;/Ba'') srrould< 3% and not to exceed 5%. 

'';0,.. lfl 
1 0.3.4.2.7 The % oxides (Ce/CeQ).should be~3~{o''and not to exceed 5%. 

""".:'-::-.,. """-'g;.v 
10.3.5 Open the appropriate analytical r!J~.I!lgd. Turn' on the autosampler and click on the 

"Sampling" icon in the Method. S,~lecf'•qg to Rinse" at which point the sampling probe 
should go to the rinse station.'"CiiC~;Qn "gK". It may not be necessary to analyze for all 
the metals listed in the 6020t)irrl'~lhs)d~"J'l\e analyte list can be edited down for only those 
metals required. Go til!th · e in the method and highlight the metals to be 
deleted. Go to the E;g,{'"' , elect "delete rows". Save the method as a different 
name, For reporting Pil[ROSe,t!,, the Report File Name on the Report Page of the 6020 
Method or edited}!lli!tbQd('l!t· Slaved under c:\elandata\dataset\dataset\LIMS WG#. etc. for 
each analysis orl!ihat date. , ,. 

j :. 't ' ~;; 

1 0.3.6 Open IJ:!e ·s~mplec:,window and click on batch analysis to update with new sample 
informatlo_~- · '''(~?: _ 

10.3.7 Open•,tt:te. 60<'Q];E'MP sample file or a previously used file and edit the table with sample 
na.(ll:es, autosampler positions and dilutions. Select the Method for analysis and record all 

_sjgiridard I D's and acids used in the Description Column of the Batch Analysis page. Save 
,...-.c'_.~ ">---, 

:Tttie,,fj!iH;s a different name. 

),<!·.~:~.~t:P~Jiprate the instrument using the calibration standards listed in Section 8.0, Reagents 
,, ,,·'ar\d Standards. The system must be flushed with a rinse blank sample (equivalent to the 
;,;:, /)calibration blank) between each standard to protect against potential carry-over. The 

'' average intensity of 3 multiple exposures must be performed for QC samples and field 
samples to reduce random instrument error. The calibration cuiVe consists of a blank and 
two to three standards. 

1 0.3.9 The Calibration action for the first sample for which concentration results are desired 
must be "Analyze Blank, Standards, and Sample". 

10.3.10 The calibration action for all other samples is usually "Analyze Sample', unless periodic 
re-calibration is desired. 

10.3.11 Click on the "Dataset' Icon, go to the "File Menu" and click on "New". The dataset name 
is designated by LIMS WG#. 
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10.4 

10.5 

10.3.12 Select "Analyze Batch" 

10.3.13 Flush the system with the rinse blank solution between samples. The rinse blank nitric 
acid concentration corresponds to the acid concentration in samples and standards (see 
10.1 0). The DRCe, 10% nitric acid is always used in the rinse solution. The same time_=· 
must be elapsed between CCVs and CCBs as is allowed between samples. Analyze 1?1'~'''~" 
CCV and the CCB after each 1 0 samples and at the end of the analytical sequence. '·~c,.. ..,,, 

10.3.14 The CRI (if required), ICSA, and ICSAB solutions must be analyzed at the begil'lhl~g:gf~· 
an analytical run or once every 12 hours, whichever is more frequent. \'• .(>" '.:' 

The CRI analysis is not performed if a calibration standard is prepared at;:'lfie:r~~til!j~~ 
limit and included in the initial calibration curve and if not specifically ,rffiiuestecf.by the 
client. The calibration curve must always meet the criteria for linearity'{[~ o:9l;l§). 

*>- - ·=-+:;-~ ·;-
10.3.15 Analysis Review \,.,, ·. ':,. 

Two forms are used to primary and secondary review the apal;~!s .. Th~iie are called the 
"ICP MS Checklisf' and the "Blank Reporting Limit Checklist~ and i!-r'€1 shown below. 

10.3.15.1 ICP MS Checklist /;;:::;·':' ·~ .ii 
This analysis review form is used by the ani!liyst an(l secondary reviewer to note 
passing/fail! ng QC standards ~nil:"'t~'1,/i!'cord~' any other comments as 
communication for reporting sample result~ic ··• • 

"":c. "'·S 

10.3.15.2 Blank Reporting Limit Checklist ··~·':5... ;!? 
<'::c '\:'8;,-• .4'_.::·-· 

This analysis review form is':)Js.ed to seMhe sample reporting limit based on the 
batch preparation blank ag,tftot<;;ompare instrument blanks (ICB and CCB's) to 
instrument detection limits:,lpstn.ifi'l.ent blanks are compared to the limit of 3 times 
the IDL. Instrument blanks;··Whicb' exceed the IDL limit, are recorded on the form 
and may req~'\e simpJii' ,rpanalysis or reporting limit elevation. This form is 
generated annu"lly as\IDUitudies are completed. 

:_~_, ·---~- ''-.-~~_,,,...o-J 

10.3.16 Target analytes detecte,d -~Boy!tihe calibration range must be diluted and re-analyzed. 
See Section 9 for,aii:Qualily,C6ntrol frequencies and criteria. 

' - -, :~~ ---

Continuing Calipra.~jon ;'; 
-

See Section 9\tb 
'"·,:-.:,-:~ ·-

Prevent~~-~-,J~ai~l~nance 
10.5.1 ~ei:.\~lal cle.f'ning tips for ICP-MS 

1q;"S:•i::1".,"]tsampling and skimmer cones should be removed and cleaned on a weekly basis 
'\ 1,1\ 'or more often under high usage. Remove the cones with the tool provided with 
·.:~~ ..• ,. the instrument and clean with 10% HCI, and rinse thoroughly with deionized 

water. Reinstall cones and perform XY alignment procedures after igniting the 
plasma and the instrument has warmed up for 30 minutes (see 14.4). 

Peristaltic pump tubing must be inspected regularly for wear and changed if 
necessary. Sample and internal standard tubing should be changed after 8 hours 
of use. Rinse and drain tubing less often. 

10.5.1.3 The aspiration chamber may be cleaned periodically using the sonication soap 
solution in the sonication bath for 0.5 hrs and rinsed with 10% HN03 and 
deionized water. 

10.5.1.4 To clean the autolens, the vacuum must be turned off, the cover to the vacuum 
chamber removed and the autolens taken out. Clean with 10% HCI, dry 
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thoroughly and return to the chamber. The autolens may also be polished with a 
wire brush. Replace the cover and evacuate. 

10.5.2 Electron multiplier voltages require periodic optimization if Daily Performance Standard 
criteria in Section 1 0.3.4.2 are not met (see Operators Manual). 

11. Data Evaluation, Calculations and Reporting 
_-.-;- .<-··. 

11.1 All calculations necessary to convert raw data (ion counts/second) are performed by thej~LAN 
software. The calculated quantities are selected by choosing the desired options;in'the'H!lp6ft 
Options screen. The default report option for the ELAN 6020 Method is 6020.(8R';," · ·>:'•· 

11.2 All calculations performed in the ELAN software are based on the ratio Of tt\~•an~f}ite intensity 
(cps) to the internal standard intensity (cps). In all calculations where lriterri.a"tcstandards are 
used, the ratio of the analyte intensity to internal standard intensity isJakii'ri):>.ef6re any other 
calculation is performed. Note: Method 6020 requires the use ofj~tem·a(slflQ&ards. 

11.3 The metal results are calculated by the following equation: 

Aqueous: 

where: 

Metal result in ~gil = C xH~J ;· 
A•[. 

"''""· ---~::,_ ~"'-""" 

A= Initial sample volume in ml, typi)':~lly 25 ml•:y 
B = Digestate final volume in ml, typicaliy.;!5 ml 
C = Concentration of sample from instrunieht read-out in ~gil 
DF = Dilution Factor • :·~;,.,c;c' 

Solid: 

mg/Kg = C X B x DF X 1 00 
A DW 

1000 

wfle.~~~.: "",> 
{?''":•:·\:;_.,.·.,,·'> •. 
'.\A =Jnitial sample weight in grams, typically 1 gram 
····>~,':'-'Digestate final volume in ml, typically 50 ml 

/::-''·"-

C = Concentration of sample from instrument read-out in ~gil 
DF = Dilution Factor 
DW = Dry Weight ~,,~ 

·1-1 .4 To calculate Hardness: 

(Ca result (in mg/l) x 2.5) + (Mg result (in mg/l) x 4.12) = Hardness in mg/l 

11.5 All metal results should be reported to three significant figures 

11.6 The primary analyst does data entry into the LIMS system. The LIMS is "linked" to the 
instrument, so the analyst must choose the sample(s) and elements to be reported from that 
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analytical sequence. All associated preparation and instrumental QC samples and dilutions are 
also chosen. The laboratory generates two types of data packages from the LIMS: 
"Commercial" for routine projects, and "Full Deliverable" or "CLP-Iike" for fully data validated 
projects. A Commercial package consists of sample results and the associated method blank 
and LCS results. A Full Deliverable package includes all sample results, all preparation an<:IY>. 
instrumental QC results and the associated supporting raw data. · · •· 

11". 7 All solids including soils, sediments, and sludges must be reported on a dry-weight" basis:::•. 
Tissue results may be reported in wet-weight depending upon client request. · · 

11.8 A secondary review is performed on all data. 

11.9 If interferences on sample analysis resulting in false positive, false negative\6~'Giasec//esults 
are suspecled or have been determined, it may be possible to elimin<~!e '"Or,,rninimize these 
interferences through use of the DRCe ICP MS equipped with a reaction cell, Tfl.e reaction cell 
allows for the introduction of oxygen and ammonia to react with the'a.Qalyt.El_jqr the interfering 
~n. - .. 

11.9.1 
--.o:.. • . 

Arsenic analysis . •. • • 
""'''-~ 

The ArCI interference (see section 4.2) on As af'mii''bi75 can be removed by 
introducing oxygen into the reactioQ:~~II •. _ d~gen;feacts with As to form AsO. 
This analyte is measured at ml;iVo('9}, an'd:tis not affected by the ArCI 
interference. The internal standafcl._ used for; this analysis is 300 ~gil ln. The 
following conditions have been found to{;be suitable for analysis of As in 
seawater. Seawater is a soug~e of hig"fi%910iide concentration. 

Analyte Cell Gas Flow Rate (ml/min) RP0 RP, 

Note: These cond11ions may changf!to:pptimJie the analysis for a particular sample matrix. 
-;~'''~ "'-':'\. '·~;~:,;,~;-· 

·:.;;,-._ . '· 
'.Z,_:-~- ----<.\ 

12. Contingencies for~flariC:Jliilg Out-of-Control Data or Unacceptable 
Data .. ~" · - . 

---:"-
Section 9 outlines:~ample:;batch QC acceptance criteria. If non-compliant metals results are to be 
reported, the [)~1?-§_rtmiJnt}Jianager and/or the Laboratory Director must approve the reporting of 
these results)tThe([~bc:iratory Project Manager shall be notified, and may chose to relay the non­
compliance fo':tbe client, for approval, or other corrective action, such as re-sampling and re­
analysi~f""Tb_e·-·iinalyst or Section Head performing the secondary review initiates the project 
narrativ~, andcthe· narrative must clearly document the non-compliance and provide a reason for 
ac:;fepta'ii'c_'1,c8f;these results. 

(".. 

13.: JVIktJ:tdd Performance 

'';,)3.1> Method Detection Limit Study (MDL) I Limit of Detection Study (LOD) I 
·:;., Limit of Quantitation (LOQ) 

The laboratory follows the procedure to determine the MDL, LOD, and/or LOQ as outlined in 
Alpha SOP/08-05. These studies performed by the laboratory are maintained on file for 
review. 
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13.2 Instrument Detection Limit 

The instrument detection limit (IDL) is the smallest signal above the background noise that an 
instrument can detect. The IDLs can be calculated by multiplying by 3, the average standard 
deviations for measurements of a reagent blank analyzed on three analytical runs on three non, ····-. 
consecutive days. Seven consecutive measurements must be taken per day. The IDLs are o_or·· 
required to go through sample digestion. Each measurement must be performed as thougtLit 
were a separate sample. The current IDLs are available upon request. ·· ·· 

13.3 Demonstration of Capability Studies 

Refer to Alpha SOP/08-12 for further information regarding I DC/DOC Generati_oD.:L 
... J 

13.3.1 Initial (IDC) ·c·cc. 

The analyst must make an initial, one-time, demonstration of tfi~•ilBi'iity to generate 
acceptable accuracy and precision with this method, prior•"t_o..the·"Pr9cessing of any 
samples. .• _ ·· ··· '"· 

13.3.2 Continuing (DOC) • •. .,., 

The analyst must make a continuing, annual, de.mb.nstcaildn'bt the ability to generate 
acceptable accuracy and precision with th.is·meth(")cj. !.) 

,-/:/'' ~--,;:..=~ .,,~~:;,.,,.,.;:/· 

14. Pollution Prevention and Waste Marlagem2~nt 
.,,,:,.,~ ~,:,,_,,.,,,. 

Refer to Alpha's Chemical Hygiene Plan an~•;waste Management and Disposal SOP for further 
pollution prevention and waste management1iifiiill)a.tion. 

15. Referenced Documents, 
(~~'- .,.,~ 

Chemical Hygiene Plan ··<~ .. ·····'·. , 
SOP/08-05 MDULOD/LOQ,G~'rJ~;;-,tl~n·:',. 
SOP/08-121DC/DOC G¢n~'r<~tion,h! 

~- <'i:E .<-'~·,,;)'--

SOP/14-01 Wasta•f111aMi"gemerit and Disposal SOP 

16. Attachmeot~----~\~:;;> 
Table 1: Reptifting C\inits 
Table 2:-·QC:Acc"eptance Criteria 
Table 3\lsot6P:es.Monitored and Equations Used 
TableA:-'lnitiar:talibration Levels and ICV/CCV Concentrations 
Table 5:, ~tAN 61 00 and DRCe Linear Ranges for Method 6020A 
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Table 1- Reporting Limits 

Metal Aqueous (IJg/L) Solid - Hot Plate 
(mg/Kg) 

Aluminum 
Antimony 
Arsenic 
Barium 

Beryllium 
Boron 

Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 

100 10 
0.5 0.05 
0.5 0.05 
0.5 0.05 
0.5 0.02 

10 0.5 
0.2 0.02 

100 50 
0.5 0.2 
0.2 0.02 
0.5 0.1 

Lead 1.0 4:(),05 \ 

Magnesium 50 'fO·o,. ..f 
Manganese 0.5 ·•::t,, 0.2 '''c_Y 
Molybdenum 0.5 .i!'"''~.-.0.05 

Nickel 0.5 "\ •:''0.1 
Potassium 200 ,.(' ':) :<u>· 1 0 
Selenium 1,.,0'''~" ;,,:,.; ,. j.:J 0.05 

Silver 6'2), ... ..,,.,., ., c'>' 0.05 

Strontium .. J\ 0.5.\\ 0.05 
Thallium LiT '<o.2)i' 0.02 

Vanadium!' '· :• ... "· 5.0 0.1 
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Tissue- Microwave 
(mg/Kg) 

10 
. 0.05 ·' ).: 

10 
0.02 
10 
0.1 

0.05 
0.05 
10 
0.1 
0.05 
10 

0.05 
0.02 

0.10 

0.1 
0.5 

01/30/2009 
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Table 2- QC Acceptance Criteria 

1-~=-~~==~~·-~·.·.··:··:C· .. _., ... QC Parameter Acceptance Criteria 

Tuning Solution "- 5% RSD . :Y' 1·\- .. :• 

Mass Calibration Must not differ by more than 0.1 amu from true valu.e. · '';. 

Resolution Checks Less than 0.9 amu at 10% peak height ::_ ,."' · 

Method Blank < reporting limit~ 

Laboratory Control Sample 80-120%R for aqueous and 75-125%. . 
control limits) for soli . 

Matrix Duplicate s 20%RPD for results ":gi'l~)?()rti~:g'limit 
Matrix Spike 75-125%R for soll~.and ~,queous 

Matrix Spike Duplicate (if requested) 75-125%R for solid ilfiihiquiious:'and s20% RPD 

Initial and Continuing Calibration 
Verification 

Initial and Continuing Calibration Blank 
CRI (Reporting Limit Check) 

ICSA and ICSAB Solution 

Internal Standard 

.::~P-~"<~%.,.so,.1JQ%R 
, .. ,_ ·---- ·-co:.--

70-120%R (Method 6020A) for instrument QC samples and 
•• ;;·:.::.:,-:> •::· .l: field samples 

Serial Dilution Sample ·C~: \·),/7 ·z; <10%D 

75-125%R 
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Table 3- Isotopes Monitored and Equations Used 

1.1.1.1 Symbol Isotopes Monitored 1.1.1.3 

1.1.1.2 Analyt 
e 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Chromium 
Calcium 
Cobalt 
Copper 
Iron 
Lead 
Calcium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 

AI 
Sb 
As 
Ba 
Be 
Cd 

Cr 
Ca 
Co 
Cu 
Fe 
Pb 
Ca 
Mn 
Mo 
Ni 
K 

27 
121,123 

75 
135,137 

9 
106,108,111,114 

52,53 
44 
59 

63,65 

1.1.1.4 Correction Equations 

'-'' .·.. ,., 

Sb 123 = Sb 123- 0.1~?,,tff~'i:;~~t~2f 
As 75 =As 75- 3.127 • [ArCI T7,i?f0''8~!j*Se''82)] 

':.:;:. 
-"- -~::c. ·.,;;_;-

c.;.~f'f:~ -·· '-

Cd 111 = Cd 111 -1.07:f!;[MoaJho~'-(0.712'Pd 
£;/'' ·:'cb :<' 1 os)J 

Cd 114 =·~~:.,:,~~- 0.026826 • Sn 118 

Fe 54= Fe 54- 0.028226 • Cr 52 
= Pb208 + 1' Pb 206 + 1* Pb 207 

Mo 98= Mo 98 - o. 11 0588 • Ru 101 

Se 82 = Se 82-1.008696 • Kr 83 

Vanadium V 51 = V 51- 3.127*[CIO 53- (0.113'Cr 52)) 

1.1. 1.4.1 Internal Standards 

Lithium 
ScanditiiTF 
Germ~rium'{: 
Yttrium:,, · 

•: Rhoiii'um ·· . ·~/ 

indi.um 
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In 
Tb 
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6 
45 
74 
89 
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115 
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A a 
AI 
As 
8 
Ba 
Be 

:d 
:o 

K 
Ma 

Mn 

~ 

b 
Sb 

Table 4- Initial Calibration Levels and ICV/CCV Concentrations 

STD4 STDS I(.;V;(.;liV. ,cc .. 
( ua/Ll (,"(, IIJY. <.I .<,. 

STD2 STD3 
(ua/Ll (ua/Ll (ua/Ll (ua/Ll 

100 ·'' Vol 
110 1020 10050 _V.'''· · 5050 

n.T 110 1020 10100 u "'' 5050 

1D.T 11 0 1 020 l'c 1 01'00 5050 
1 1 000 "<;,. _11 JOO 5500 
1 1 QO ~2:", H~o7•co--+-----+---'o="o~5o---l 
~- ~ 00 50 
o:10 10 'n \0 1oo 50 

1D.T 100 _,.,., .• 1dOO_j, 10000 5050 

25 
5( 

v . "'"'· r- 10 20 1oo 50 
Zn tktn .,,, 10 20 100 50 
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Table 5- ELAN 6100 and DRCe Linear Ranges for Method 6020A. 

Form No: 08·07 

Analyte 

Ag 
AI 
As 
B 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
K 

Mg 
Mn 
Mo 
Na 
Ni 
Pb 
Sb 

Mass 

107 
27 
75 
11 

138 
9 
44 
114 
59 
52 
63 
57 
39 
24 
55 

i~~~i! 

='2Y~~Sl 
48 
205 
51 
66 

Linear Range 
(mg/L) 

5 
50 
5 
5 
5 
5 
50 
5 
5 
5 
5,;i~':"~"·<:>. 

.• , ;:~,z~~t;u~=~"'D 
"< 5.0, 

. ·:,~.,w1•f 
.. 50 

50 
5 
5 
5 
5 
5 
5 
5 
5 

0113012009 
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Microwave Assisted Acid Digestion of Sediments, Soils, and Tissues 

References: Method 3051A, Test Methods for the Evaluation of Solid Wastes, (USEPA Offce of Solid _ 
Waste and Emergency Response), SW-846, Method 3051A, Rev. 1, Nov. 1998 ,.·"('i:,_ . 

1. Scope and Application _ 
Matrices: This method is applicable to the microwave-assisted acid extractionldis~o1Jli~~Z6J.. 
sediments, soils and tissue samples. ..F · ·.;,-

·"··· 
Definitions: Refer to Alpha Analytical Quality Manual. '<;],_ '':;;,, ·•c-

. ,,.y 

~.;;.J,"- ·co:~~'o 

This microwave extraction method is designed to mimic extraction using C:onvenlftmal heating with 
nitric acid (HN03), or alternatively, nitric acid and hydrochloric acid (HCI)raccordingfo EPA Methods 
200.2. 3010, and 3050. Since these methods are not intended to acc<)fnplish)ofal decomposition of 
the sample, the extracted analyte concentrations may not reflect tb~Jdta.l,,cont€mt in the sample. This 
method is applicable to the microwave-assisted acid extraction!tilssoluiioii;'of sediments, soils and 
tissue samples for the elements listed below. _.,- •... ·~,·.. ·; 

--;,;r" ····~;-::;,, ·.,.:.:-,._."""";,/ 
This method is provided as an alternative to EPA M.-!tl'md 305P.''Tnis method provides options for 
improving the performance for certein analytes, sucti'ils_, antim~ny, iron, aluminum, and silver by the 
addition of hydrochloric acid, when necessary_, It is infeb.Qed,;\0 provide a rapid multi-element acid 
extraction or dissolution prior to analysis so 1:11'<!l. decision~C'im be made about materials and site 
cleanup levels, the need for TCLP testing of a .waste (see EPA Method 1311, Section 1 .2, for further 
deteils), and whether a BDAT process is providing El~eptable performance. Digests produced by the 
method are suitable for analysis by fla\)1_e2atqmi<;,~tlsO!ption spectrophotometry (FLAA), graphite 
furnace atomic absorption spectrophotC)iriE>fi'YJGFAA), inductively coupled plasma atomic emission 
spectrometry (ICP-AES) and indu&iyely;J:.QtlpiE\cl plasma mass spectrometry (ICP-MS). However, the 
addition of HCI may limit the m~ihods~ofderection, or increase the difficulties of detection with some 
techniques. -<Ji:_::;:~~~:.S~:~~\" 
Due to the rapid advances~ln microwave technology, consult your manufacturer's recommended 
instructions for guidance,on 'tb,eir m_i~rowave digestion system. 

The data report pa<;k;¥~~- p~~~~~t the documentation of any method modification related to the 
samples tested. Depen<;lingcupon the nature of the modification and the extent of intended use, the 
laboratory may,b'<hequii'fl9'io demonstrate that the modifications will produce equivalent results for 
the matrix. 1'\p'provatc of all method modifications is by one or more of the following laboratory 
personnel.):,ef()i"e,·perfdfming the modification: Area Supervisor, Department Supervisor, Laboratory 
Director/Or Qu~li\YAssurance Officer. 

Thi!>-:mett\od.isirestricted to use by or under the supervision of experienced analysts. Each analyst 
mdst demonsfrate the ability to generate acceptable results with this method by performing an initial 

.~.--deti\gnst_r!ition of capability, analyzing a proficiency lest sample and completing the record of 
.• · trainiiiiF · 

· ,;~~;,.Aft~finitial demonstration, ongoing demonstration is based on acceptable laboratory performance of 
···at least a quarterly laboratory control sample or acceptable performance from an annual proficiency 

lest sample. A major modification to this procedure requires demonstration of performance. The 
identification of major method modification requiring performance demonstration is directed by the 
Quality Assurance Officer and/or Laboratory Director on a case-by-case basis. 
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Parameter CAS 

Aluminum (AI) 7429-90-5 

Antimony (Sb) 7440-36-0 

Arsenic (As) 7440-38-2 

Barium (Ba) 7440-39-3 
Beryllium (Be) 7440-41-7 

Boron (B) 7440-42-8 
Cadmium (Cd) 7440-43-9 

Calcium (Ca) 7440-70-2 

Chromium (Cr) 7440-47-3 

Cobalt (Co) 7440-48-4 

Copper (Cu) 7440-50-8 

Iron (Fe) 7439-89-6 

Lead (Pb) 7439-92-1 

Parameter 

Ma!]nesium (M!l) 
ManQanese (Mn) 

Mercury_ (Hq) 

Molybdenum (Mo) 
Nickel (Ni) 

Potassium (K) 

Selenium (Se) 

Silver (Ag) 

Sodium (Na) 
Strontium (Sr) 

Thallium (TI) 

Vanadium (V) 

CAS 

7439-95-4 
7439-96-5 

7439-97-6 

7439-98-7 

7 440-02-0 f' 
7 440-09-7 /! 
7782-49-2 l:··:c. '<':((. ___ ,. 
7 440-22-4 .•..• : 

Zinc (Zn) ;" 7440!66~6 

2. Summary of Method 

3. 

4. 

Reporting Limits 
.. . . 

Refer to the appropriatef'13riill}'ti!'ai''SoP for reporting limit information. 
~- "'-'.:~~\ --·'.'.;;,'·"' 
- "'··· 

·:=!):~ 

Interferences- '''' ~, 
-· .. . -' 

4.1 Y!>f\',JEia_cJive···samples or volatile materials may create high pressures due to the evolution 
{of gas:eo"Us digestion products. This may cause venting of the vessels with potential loss of 
''-?~mp!~" and/or analytes. The complete decomposition of either carbonates, or carbon 
l:iasea"samples, may produce enough pressure to vent the vessel if the soil sample size is 
greater than 0.25 g {depending on the pressure capability of the vessel). Variations of the 

·· .. :;method to accommodate very reactive materials are specifically addressed in Section 
10.3.1.3. 

Many types of samples will be dissolved by this method. A few refractory sample matrix 
compounds, such as quartz, silicates, titanium dioxide, alumina, and other oxides may not 
be dissolved and in some cases may sequester target analyte elements. These bound 
elements are considered non-mobile in the environment and are excluded from most 
aqueous transport mechanisms of pollution. 
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5. Health and Safety 
The toxicity or carcinogenicity of each reagent and standard used in this method is not fully 
established; however, each chemical compound should be treated as a potential health hazard. 
From this viewpoint, exposure to these chemicals must be reduced to the lowest possible level b)f - •• 
whatever means available A reference file of material safety data sheets is available to~.i!l( ' " 
personnel involved in the chemical analysis. Additional references to laboratory safety are avEiilabiE! .. 
in the Chemical Hygiene Plan. ·-·· ·-:>.>~~"'- --~ 

All personnel handling environmental samples known to contain or to have been in .. cori(?~twith 
municipal waste must follow safety practices for handling known disease causative ag_El'nls";>."')>>. 

__ ,._,_-, .... , 

5.1 The microwave unit cavity must be corrosion resistant and well ventilateiil:Aih!')ledtronics 
must be protected against corrosion for safe operation. Never use ano~<l,dv~.nced Composite 
Vessel without a composite sleeve. Prior to use, all vessel compone'nts. must be dry and 
free of particulate matter. Drops of liquid or particles will absorb rrii\:rowaV'!31energy that can 
lead to localized charring which can lead to vessel damage _orTfailufe.,.):'lever install more 
than one rupture membrane in an Advanced Composite Vess.e.L 1=: ..... 

CAUTION: There are many safety and operational rec.;omriieddatioh~ specific to the model 
and manufacturer of the microwave equipment .. The:. anaiyst is advised to consult the 
equipment manual (see 1.3}, the equipment n-Janili~ctilr<>r,_ai:iil other appropriate literature 
for proper and safe op<>ration of the microwa_\le equiplir;;,nfari·d vessels. 

5.2 The method requires essentially mi~rowave ~'trl!QSp~"fent and reagent resistant materials 
such as fluorocarbon polymers (examples are PF)i!.96r TFM} or quartz to contain acids and 
samples. For higher pressure capa!)ilfii~s_ the vessel may be contained within layers of 
dilfierent microwave transparent malerials'for strength, durability, and safety. The internal 
volume of the vessel should ~fl• .. ~t:cJe_a~f:45mL, and the vessel must be capable of 
withstanding pressures ,of 2JJ0psij"aiid' capable of controlled pressure relief. These 
specifications are to prilvide ill}t:iippfoprlate, safe, and durable reaction vessel of which 
there are many adequate. de'Sig'ns'bj"tnany suppliers. GEM provides 1 oomL vessels made 
of Teflon PFA, caps maae;of URem polyetherimide (reinforced}, and sleeves of composite 
glass, Teflon PFA <!_!)if IJ~;;rri';•> ' 

5.3 CAUTION: Th,e,:ire~!Jent -~~mbination (9mL nitric acid to 3mL hydrochloric acid) results in 
greater prE!§.sli[~s thai1'those resulting from the use of only nitric acid. Pressures of 
approximately, 1Zii!t()1 have been reached during the heating of the acid mixture alone (no 
sample. jr,~,Jhe~veSJl'el). Pressures reached during the actual decomposition of a sediment 
sampl!f (vilftUow'organlc content) have more than doubled when using the 9mL nitric and 
3111~·1\y~rocf\iilrlc acid mixture. These higher pressures may necessitate the use of vessels 

)-i~lii11g hig_her pressure capabilities. Matrices having large organic content, such as oils, 
f:can p(oduce approximately 25atm of pressure inside the vessel (as described in EPA 

,_ " 'Meth<:id 3052). 

;:~,4 .C~UTION: Another safety concern relates to the use of sealed containers without pressure 
···)o;;;:'-'relief devices. Temperature Is the Important variable controlling the reaction. Pressure Is 

needed to attain elevated temperatures, but must be safely contained. Some digestion 
vessels constructed from certain fluorocarbons may crack, burst, or explode in the unit 
under certain pressures. Only fluorocarbon (such as PFA or TFM and others} or quartz 
containers with pressure relief mechanisms or containers with fluorocarbon or quartz liners 
and pressure relief mechanisms are considered acceptable. 

5.5 CAUTION: Laboratories should NOT use domestic (kitchen) type microwave ovens for this 
method because of significant safety issues. When acids such as nitric and hydrochloric are 
used to effect sample digestion in microwave units in open vessel(s), or sealed vessel(s), 
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5.6 

6. Sample Collection, Preservation, Shipping and Handli!'9' 

6.1 Sample Collection <:. ·::·.,, 
-~~'-:,_ " .. ,, 

All samples must have been collected using a sampling plan that addr~sses'tbe considerations 
discussed in Chapter Nine of SW-846. Refer to that chapter, as updateii;l"for,g~idance. 

All sample containers must be pre-cleaned by the vendor. PlastiC::~nd gl~~~·~ontainers are both 
suitable. For further information, see Chapter Three of SW-!346'.:• .. , .. 

6.2 Sample Preservation 

No preservatives are used. 

6.3 Sample Shipping 

No special shipping requirements. Typid)b:sllipping pfocedures may be found in the Alpha's 
Sample Receipt and Log-In SOP (01-01);"/""'(:;:,, 

6.4 Sample Handling ·· v· 
.<""·,~:'!},: ~:::%l;;-c:;?" 

Samples should be refrigera!ed upJ,m _receipt {4"C ± 2) or frozen at -20°C ± 1 0°C. 
"' -~~- '$,{.o-·' h 

7. Equipment and Supplie·so,, .. :;,, :e" 
7,1 Microwave apparatiis:·;:"~il~~tone Ethos E 1000 W Microwave Oven with maximum 

operating tempe,;at.4re oi'"2oci''(; and maximum operating pressure of 200 PSIG/13.8 Bar. 

F onn No: 08-07 

7 .1.1 ,.Theti.iem'P'eratUre performance requirements necessitate the microwave 
-~~~~omppsition system to sense the temperature to be within ± 2.5° C and 

... iultq111aJically adjust the microwave field output power within 2 seconds of 
.. •···;;!'lnsiiig' Temperature sensors should be accurate to ± 2.5° c (including the final 

":~-.:~\~_ re8Ction temperature of the digestion procedure). Temperature feedback control 
·<(:provides the primary performance mechanism for the method. Due to the 

'variability in sample matrix types and microwave digestion equipment (i.e., 
different vessel types and microwave oven designs), temperature feedback 
control is preferred for reproducible microwave heating. 

Alternatively, for a specific vessel type, specific set of reagent(s), and sample 
type, a calibration control mechanism can be developed. Through calibration of 
the microwave power for a specific number and type of vessels, vessel load, and 
heat loss characteristics of a specific vessel series, the reaction temperature 
profile described in Sec. 11.3.5 can be reproduced. The calibration settings are 
specific for the number and type of vessels and microwave system being used, in 
addition to the specific reagent combination being used. Therefore, no specific 
calibration settings are provided in this method. These settings may be 
developed by using temperature monitoring equipment for each specific set of 
microwave equipment and vessel type. In this circumstance, the microwave 
system provides programmable power, which can be programmed to within ± 12 
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W of the required power. Typical systems provide a nominal 600 W to 1200 W of 
power. Calibration control provides backward compatibility with older laboratory 
microwave systems which may not be equipped for temperature monitoring or 
feedback control and with lower cost microwave systems for some repetitive 
analyses. Older vessels with lower pressure capabilities may not be compatible .. ,Yc;;. 

7 .1.3 A rotating turntable is employed to ensure the homogeneous distributiorl':bt 
microwave radiation within the unit. The speed of the turntable should:'b.e ·a 
minimum of 3 rpm. Other types of equipment that are used to assist in a~hieliing ·· 
uniformity of the microwave field may also be appropriate. · · ·· 

'"';~~"':".(:> 

7.1.4 Milestone Fiber Optic Temperature Probe Part# F000110 

7.2 Mechanical Pipette: Class A or appropriate 

7.3 Volumetric Graduated Cylinder: Class A or appropriate, 50 or 
equivalent. 

7.4 Filter paper, qualitative or equivalent 

7.5 

7.6 

7.7 
7.8 

·-- .. 

Filter funnel, glass, polypropylene, or other appropriate;rilat<)ri'!il.;cic 

Balance: Top loading balance capable of rea(jipg'fi;;IQ. d~cim;Fplaces 
_-c.. ··,:_;',i, 

Spatulas ·· · 
Digestion Tubes: Pre-cleaned, graduated, disposable tubes, 50 mL volume 
(Environmental Express part # SC41ll:or equivaletit) with Filter Assembly (Environmental 
Express Part # SC0408 or equivalent)i'I(The 50ml. volume of each Lot of tubes is verified 
and documented in a logbook (Form No.: '195,~02). 

~t:;~. 
8. Reagents and Standards, . ... ,;\,) ·,;:_,:,, 

All acids should be sub-boilipg.d)'s'iill~d\'-'here possible to minimize the blank levels due to metallic 
contamination. Other grad!:l,S''rrfay;c.l'ie>used, provided it is first ascertained that the reagent is of 
sufficient purity to perm.i,t•jt$':,use without decreasing the accuracy of the determination. If the purity 
of a reagent is qu§!stiop~ble~'ttl]e:feagent should be analyzed to determine the level of impurities. 
The reagent blanR';[ri'ost"tiec less than the RL in order to be used. The expiration date of all reagents 
and standards is. $fx'l:nonth's unless otherwise noted. Reagents and standards are stored at room 
temperature1;-!(""'"'~":;;~;:s:·:~-~0.i!P' 

8.1 "«?fiCentratE!d nitric acid (HN03). Prior to use, the acid is analyzed to determine levels 
;9Hn\Purityc If the method blank is less than the RL, the acid can be used. Results of this 

.•.. ''analy~i~ are kept in a logbook . 
. -f-~'·' o';, 'S?:~/;C:}~-

f8.2 l";oncentrated hydrochloric acid (HCI). Prior to use, the acid ise analyzed to 
· ·;:. .Aetermine levels of impurity. If the method blank is less than the RL, the acid can be used. 

·'' ····:•, ·"·"Results of this analysis are kept in a logbook. 
-"·.o_ 

8.3 Reagent Grade Deionized Water (01): Reagent water shall be interference free. All 
references to water in the method refer to reagent grade Dl water unless otherwise 
specified. 

8.4 Spiking solutions: 

8.4.1 Laboratory Control Sample (LCS) and High Matrix Spiking (MS) solution for 
3051: Spike 0.5mL of S1 into the LCS and MS samples. The final concentration 
in the LCS and MS samples are Be and Cd at 0.5mg/L; Sb, Ba, B, Cr, Cu, Co, 
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9 

Mn, Zn, Ni, Pb, V, Tl, As, Se and Mo at 1.0mg/L; AI, Ca, Fe, Mg, K, and Na at 
5.0mg/L 

8.4.1.1 S1 Solution: Prepare by adding 5mL of concentrated HN03 to a 100mL 
volumetric fiask using a 5mL glass pipette. Then add 1 OmL of ICUS-624_, 
(Ultra Scientific) solution containing Be and Cd at 500mg/L, for [a <> ... 
concentration of 50mg/L, and Sb, Ba, B, Cr, Cu, Co, Mn, and Mo>at 
1 OOOmg/L, for a concentration of 1 OOmg/L. Next add 1 OmL of IC.!JS"_6;!5":-: ._ 
(Ultra Scientific) solution containing Zn, Ni, Pb and V at 1 OOOmgiLJof.a · 
concentration of 1 OOmg/L, and AI, Ca, Fe, Mg, K, and Na at, 50Qding/L, 
for a concentration of 500mg/L. Next add 1 OmL each of :n:··As)in"ifSe 
(SPEX) at 1 ,OOOmg/L for a concentration of 1 OOmg/Li'l"bis solution is 
brought to volume with Dl water ·· ·· ·: .. ,"" 

8.4.2 Laboratory Control Sample (LCS) and Low Matrix Spikfrig.aiJI~n s~-lution for 
3051: Spike 0.80mL of S3 into the LCS sample and MS·"s>jmple.])c. · 

8.4.2.1 S3 Solution: Prepare by adding 5mL of cc)ilcentrated"HN03 to a 100mL 
volumetric fiask using a 5mL glass pipette\•Jhen".-add 2.5mL of IQC-026 
(Ultra Scientific) Elements solution cgritiiiryi/l"g."Ag; AI, As, Ba, Be, B, Ca, 
Cd, Cr, Cu, Co, Fe, Pb, Mg, Mn, r\llo, Ni;c.Sb, Se, Tl, Ti, V, and Zn at 
1 OOmg/L. Si is present at _pg?mg(~.ai\d,l))s present at 1 ooo mg/L for a 
concentration of 2.5mg/l--tfi:ir all elemifrits except Si (1.25 mg/L) and K 
(25 mg/L). This solution is'"btqught tg"jvolume with Dl water. 

''i"""-'· £:.)7 

8.4.2.2 Hg solution: Prep:are by diluiiogfthe 1000 mg/L stock standard 1:50 in 
2% HCI. Add 0.1 ri\~'::.()f stock 'to 100 ml volumetric fiask and bring to 
volume to make ace1':o "mg/.L solution. Add 1.25mL of 1.0mg/L Hg to LCS 
and matrix spike low standards 

,•:7i:::_ •. _ -=:;---,_--,-,,-;";· 
Note:~The i"fneic!iry."'spike concentration may be reduced if lower 
repQ[tiiiihUniit~~are,\'required. The spike volume used for plant tissue is 

o.azs'~f'''\z~''""' 
8.5 Blank Sand: C.atalog}i65_8-·from Environmental Resource Associates (ERA) 

,:/ -~\ ~-" 

8.6 Solid Matri.JftS~~-~!~i Catalog# 540 from ERA 
'· ''"'-'"""" :,;~~2 ·:;~}, 

Quality C,on;lrdi; .. ~;~;-
The laborat6~--m~"it""."maintain records to document the quality of data that is generated. Ongoing 
data quali\YcG~eek_s are compared with established performance criteria to determine if the results 
of analyses rif~effhe performance characteristics of the method. 

s.t· 's1a~K/' ,,,-
.A.bla'nk must be processed with each analytical batch or every 20 samples whichever is more 

''":< . frequent. A blank is brought through the whole sample preparation and analysis process. All 
·•:-measured analyte concentrations in the preparation blank must be below the reporting limit. 

Analysis according to the appropriate analytical SOP may be repeated once to see if an 
analytical error has occurred. The batch should be re-prepared for any analyte whose 
concentration exceeds the reporting limit. A blank whose analyte concentrations exceed the 
reporting limit may be deemed acceptable by the Metals Supervisor if analyte concentration in 
the affected sample are below the reporting limit or greater than ten times the reporting limit. 

If required, and a blank solid material of a similar matrix type (Environmental Resource 
Associates #058 or equivalent) of high enough purity can be obtained to meet required 
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reporting limits, a solid material may be used in the Method Blank preparation to matrix match 
OC samples and field samples. 

9.2 Laboratory Control Sample (LCS) 

A LCS is processed with each analytical batch or every 20 samples whichever is more frequent::~-
A LCS is a blank spike brought through the whole sample preparation and analysis process. · • 
Nominal recovery limits for an LCS are 80% - 120%. Analysis according to the appropriate 
analytical SOP may be repeated once to see if an analytical error has occurred. Tiil{ tiafc;l) •·· 
should be re-prepared for any analyte whose recovery is outside of these limits. "fhe·l\lletals 
Supervisor may deem an LCS whose recovery for any analyte is outside oHI'i\lse':tinilts 
acceptable if acceptable recoveries from a matrix spike and/or SRM prepared"With th~.batch 
are within control limits · · · < · · 
If recuired, a solid LCS (Environmental Resources Associates # 544 6k€<1&ivale;;;) may be 
prepared to matrix match QC samples and field samples. "''~- ···i:~. · " 

9.3 Initial Calibration Verification (ICV) 

9.4 

9.5 

9.6 

9.7 

9.8 

Not Applicable 

Continuing Calibration Verification (CCV, 

NotApplicable ,{("""'· ., 

Matrix Spike "41;~•-.. .•;; 
Spiked samples (MS) or standard refen!ili>e materi~-~~~h~uld be included with each group of 
samples processed, or every 20 samples.;,whif>.Qever is more frequent. A spiked sample should 
also be included whenever a new sam·pl_e m~tfli< is being analyzed. An SRM is used when 
required by the project. ,-::::;c.,.,;:2;l1::z/"'-
Laboratory Duplicate -:" {! ,,::17 ''1 

,:'\'. '<:;~>,. '"{?if }: 
Duplicate samples shoutd'b~c,~)foc~ssed" on a routine basis. A duplicate sample is a sample 
brought through the whole.sarl!p!e0preparation and analysis process. A duplicate sample must 
be processed with ea<;~'"analyJical batch or every 20 samples whichever is more frecuent A 
duplicate sample shouid.be p(~pared for each matrix type (i.e., soil, sludge, etc.). 

Method-spec:;iff~)Q~~ITt?" Control Samples 
·---c. -.;,·. 

Method §!:!,iJUet~c~'> 
• MiltftRd Elt~nk 
•i'"'t:illl;orat(lry control Sample 

10.:'-_ '':' <:: ~§bOra tory Duplicate 
··~o:;," .. -

Matrix Spike 

Equipment Set-up 

10.1.1 Temperature control of closed vessel microwave instruments provides the main feedback 
control performance mechanism for the method. Method control recuires a temperature 
sensor in one or more vessels during the entire decomposition. The microwave 
decomposition system should sense the temperature to within ± 2.5 'C and permit 
adjustment of the microwave output power within 2 seconds. 
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1 0.1.2 All digestion vessels and volumetric ware must be carefully acid washed and rinsed with 
Dl water. For normal cleaning, vessels are rinsed with Dl water and soaked in Dl water 
overnight. They are then assembled, 1 0 ml concentrated HN03 is added and digested 
using the method program. They are then rinsed with Dl water and dried in a clean 
environment. When switching between high concentration samples and low concentratiO.DJc: 
samples, all digestion vessels (ftuoropolymer or quartz liners) should be thoroughly .• : .. 
cleaned using the procedure above, visually inspected, and checked for contamina!ign by .. 
the analysis of a preparation blank. This cleaning procedure should also pe 'ti§e~l" 
whenever the prior use of the digestion vessels is unknown or cross contaminatioo•ifro(n 
prior sample digestions in vessels is suspected. · · :•·:Y 

10.2 Initial Calibration 

Not applicable 

10.3 Equipment Operation and Sample Processing 
,• 

10.3.1 Sample Digestion · 

10.3.1.1 For soil, sediment and tissue samples, weigh acV•'':llitmixed\sample to the nearest 
0.01 g into an appropriate vessel equippe:8'wil~,\iF'i:O'ntrolled pressure relief 
mechanism. For soils, sediments, and:Jissu~.s us£iiL0.5-1.5 g .If the sample can 
not be well mixed and homogeni.~(ii'on'11ih.~:Jet~ived basis, then air or oven 
drying at 6o•c or less, crushing, sieving\ grinding, and mixing should be 
performed as necessary to honiof!~nize,~the sample until the subsampling 
variance is less than the cjata qualitf:Q.bjectives of the analysis. While proper 
sample preparation general!li,l'P,r:oduces great reduction in analytical variability, be 
aware that in certain unus~~l-cim\1111stances there could be loss of volatile metals 
(e.g., Hg, organometallics)'•.()r irrev_ersible chemical changes (e.g., precipitation of 
insoluble species, c!'u3ng!l,lrrilfalence state). See Chapter Three of SW-846 for 

more detail~;.,_s~- :;~:-~'~,:·;:·· -~ 
10.3.1.2 For soil, selliroehtJand(tissue samples, add 10mL ± 0.1mL concentrated nitric 

'\''' ··- --
acid to the l!:':'SSi!I,Jr'i·a·fume hood (or fume exhausted enclosure). The addition of 
concentraJ.eo'll:~~rqchioric acid to the nitric acid is appropriate for the stabilization 
of cef!~iQ!.~nal;i\i!s, such as Ag, Ba, and Sb and high concentrations of Fe and AI 

Jn ~.\~Jtion:cTh,e"addition of hydrochloric acid may, however, limit the detection 
'teChniques "of increase the difficulties of analysis for some detection systems 
. 'Such a's:)ICP-MS (Method 6020) or GFAA (Method 7000). Samples are 

,d.,;;p.reaigEisted for 10-120 minutes under a hood with the vessels loosely capped to 
<;!J all~'¥ gases to escape' 

§''7~~:~f:AUTION: The addition of hydrochloric acid must be in the form of concentrated 
'· Y, 'hydrochloric acid and not from a premixed combination of acids as a buildup of 
\\" •. •:~1 chlorine gas, as well as other gases, will result from a premixed acid solution. 

These gases may be violently released upon heating. This is avoided by adding 
the acid in the described manner. 

Form No: 08·07 

CAUTION: Toxic nitrogen oxide(s) and chlorine fumes are usually produced 
during digestion. Therefore, all steps involving open or the opening of microwave 
vessels must be performed in a properly operating fume ventilation system. 

CAUTION: The analyst should wear protective gloves and face protection. 

CAUTION: The use of microwave equipment with temperature feedback control 
is required to control any unfamiliar reactions that may occur during the leaching 
of samples of unknown composition. The leaching of these samples may require 
additional vessel requirements such as increased pressure capabilities 
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1 0.3. 1.3 The analyst should be aware of the potential for a vigorous reaction, especially 
with samples containing volatile or easily oxidized organic species. When 
digesting a matrix of this type, initially use no more than 0.100 g of sample. If a 
vigorous reaction occurs upon the addition of reagent(s), allow the sample to 
predigest in the uncapped digestion vessel until the reaction ceases. Heat may;:::•-­
be added in this step for safety considerations (for example, the rapid release.\)! ·· 
carbon dioxide from carbonates, easily oxidized organic matter, etc.). One11the,, 
initial reaction has ceased, the sample may continue lhrough the digestion'• • 
procedure. However, If no appreciable reaction occurs, a sample mass otg,250jg 

10.3.1.4 

for oils, or 0.10-5 g for soil, sediments or tissues may be used. ~/~:;::·::~tc'' ,. 
Seal the vessel according to the manufacturers directions. properly plape the 
vessel in the microwave system according to the manufacturers reC.p,(llmended 
specifications and, when applicable, connect appropriate, t~mperature and 
pressure sensors to vessels according to manufacturer'§.spetmc.atfi'ins. 

"<,'~~·.. oi¥:;'-• 
10.3.1.5 This method is a performance based method, des.igned lo:·ac.hieve or approach 

consistent leaching of the sample through achievi~g specj(IC:'feaction conditions. 
For soil, sediment and tissue samples, the tempe1~Nfej3f each sample should 
rise to 175 ± 5 oc in approximately 5 minu,~$ and:)efiillin at 175 ± 5°C lor the 
remainder of the 1 0 minutes digeslion·p~(/Od\,.Whejj! using temperature feedback 
control, the number of samples t]J8:t"rnay\be sirm:iifaneously digested may vary, 
from one sample up to the maximum numl5$r of vessels that can be heated by 
the magnetron of the micrOWaVe Un[h,BCCS?Jding tO the heating profile specified 
previously in this section. ff!.he number~w)Wdepend on the power of the unit, the 
number of vessels, and tt)~~~eat loss.'from the vessels). If vessel rupture is 
observed in soil sample dig~stiOO)Jhe temperature may be reduced to 150 oc. 
NOTE: The pressurecshi>Wd,pe~k between 5 and 10 minutes lor most soil, 
sediment and,tissue'saroilie.s.'ff the pressure exceeds the pressure limits of the 

\_'' '-"'-£" h 
vessel, the .. pressure.'s{iou[d' be safely and controllably reduced by the pressure 
relief mechah~,r!l ot}ti'ra'~$sel 

10.3.1.5.1 Calibration):ontii:ir is applicable in reproducing this method provided the 
powef In ·watt!{ versus time parameters are determined to reproduce the 
spl!dii~tlgns listed in 11.3.5. The calibration settings will be specific to the 

·\;,.,, 'quantiffnheagents, the number of vessels, and the heat loss characteristics 
·ii'::C,,of'ihe; vessels. If calibration control is being used, any vessels containing 

#c::; .... ''a_gi,~_inor analytical blank purposes are counted as sample vessels. When 
,,c; ·"<;;.fewer than the recommended number of samples are to be digested, the 
··<;,_ ·'remaining vessels should be filled with the same acid mixture to achieve the 

,, .•.•... _, .. ,. , full complement of vessels. This provides an energy balance, since the 
microwave power absorbed is proportional to the total absorbing mass In the 
cavity. Irradiate each group of vessels using the predetermined calibration 
settings. (Different vessel types should not be mixed). 

·--•,,,ct6':3.1.6 At the end of the microwave program, allow the vessels to cool for a minimum of 
5 minutes before removing them from the microwave system. Cooling of the 
vessels may be accelerated by internal or external cooling devices. When the 
vessels have cooled to near room temperature, determine if the microwave 
vessels have maintained their seal throughout the digestion. Due to the wide 
variability of vessel designs, a single procedure is not appropriate. For vessels 
that are sealed as discrete separate entities, the vessel weight may be taken 
before and after digestion to evaluate seal integrity. If the weight loss of sample 
exceeds 1 0% of the weight of the sample and reagents, then the sample is 
considered compromised. For vessels with burst disks, a careful visual inspection 
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10.4 

10.5 

of the disk, in addition to weighing, may identify compromised vessels. For 
vessels with resealing pressure relief mechanisms, an auditory or a physical sign 
that can indicate whether a vessel has vented is appropriate. 

Samples must be weighed before and after digestion on a top loading balanc'f,.··., 
capable of reading to 0.01 g. The combined weights of sample plus reagentli".''~· •. 
should Jose no more than 1 0"/o of the intial mass. If the weight loss exceeds i6~ · '· 
1 0"/o limit, the sample digest should be considered compromised .a.nd•·.:re' 
prepared. Weight loss records will be maintained in the digestion log bobk .Cl.lbMg .,.,. 
with each sample preparation. ;i!•:;,"-<:,~_7ili:· 

1 0.3.1. 7 Complete the preparation of the sample by carefully uncapping aBd, venting each . ~ .... _, ~-~ 

vessel in a chemical fume hood (or fume exhausted enclosure)l;Ver\N.he vessels 
using the procedure recommended by the vessel manufi!\;ttiri,)r, a·oimtitatively 
transfer the sample to a clean vial and bring to 50 ml final voll!me•)!llith Dl water. 
If the digested sample contains particulates that may clOg neBi:[lizers or interfere 
with injection of the sample into the instrument, the':5ample,f\fay be, allowed to 
settle (11.3. 7.1 ), or filtered (11 .3. 7.2}. 0{ ,1,} ~, H' • 

10.3.1.7.1 Settling: If undissolved material, such aifcsiPii:cTi02, or other refractory 
oxides, remains, allow the sample to Mand l.1btil the supernatant is clear. 
Allowing a sample to stand o"e(liignt~..YiW~\l.~.~~·oy accomplish this. If it does 
not, centrifuge or filter the sal)fpfe. • :;.. · ·•• · 

10.3.1.7.2 Filtering: Samples may be fi~~~d in thk 50 ml sample vial using a filter 
assembly (See Section:\'[8). If nece~~ary, a filtering apparatus may be used 
after thoroughly cleanjl]fu.£lnd rinsing with dilute (approximately 10% VN) 
nitric acid. Filter the sanipl~,through qualitative filtar paper into a second 

acid~cleaned co~~J~::~~t:~~;~(~~~c. 
Continuing Calibration., [if 0(/,;, 

,"!>_ ''~:, \-:,:( _f:! 
Not applicable. "((, .. ·•:,,,,,. ,, .. ,.: ,. 

Preventive Maintel}}ll.lE~~<: ::;; .. 
10.5.1 Schedule annu~n'~aint~i)a~~e with instrument a service company. 

/: ~~.-~ '":!:•.,, .. ,-f:~ 
10.5.2 The ac~.r.i!.<:Yi'qf thtl'leinperature measurement system should be validated prior to use of 

a new pl§pe··a:n!i annually. This can be done using oil and an external calibrated 
temRe.J:a(ur~m!l?"surement system. The solution should be adequately stirred to ensure a ,, ... "'''"' .. ···"· hor:n6ge'iieousfemperature, and both the microwave temperature sensor and the external 
teiil~!lraturi\''sensor placed into the oil. The temperature between the probe and external 

,.r,l:rt'El'mRil~ture measurement system should be compared at several different temperatures 
''!, from':room temperature to approximately 1 00 •c. If the measured temperatures vary by 
"'i:'moril' than 2.5 •c, the microwave temperature measurement system should be calibrated 

·oFthe probe should be replaced. Consult the microwave manufacturer's instructions 
about the specific calibration procedure for the temperature sensor. Results are 
maintained in the Microwave Probe Temperature Calibration Log. 

1'o.5.3 Visually inspect digestion vessels for signs of wear. 
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11.1 For soil, sediment and tissue samples, calculate the sample dry-weight fraction as 
follows: 

Where: 

Dry-wt fraction = \f'b.- W~ 
w,-w3 

W1 = wt for sample+ vessel, before drying, g 
W2 = wt for sample+ vessel, after drying, g 
W3 = wt for empty, dry vessel, g 

11.2 Convert the soil, sediment and tissue extract concentrations.obt~l~~d.;;~~ the instrument 
in mg/L to mg/kg dry-weight of sample by ,;r ,., ., · · 

Where: 

->-· 
C = Concentration in extract (mgll) ..... . 
D = Dilution factor ··(,c" 
S = Solid dry-weight fraction for sam pi~,_ gig 11<'· 
V Volume of extract, mL x o.oo~r:•i:~,,. ··<:::":£"·· 
W =Weight of undlied samcR~e i[~ai!i~9. g x 0.001 

<~~i:~?:,;~\2:~\~~;_;S>' 

•. -· 

12 Contingencies for Hal)~l{ngJ:Jut-of-Control Data or Unacceptable 
Data ,~· · .. ,,~\ '~' 

::~f, \\,~ }} 
Section 9 and the,_appr!S[lriafe',analytical SOPs outline sample batch QC acceptance criteria. If non­
compliant inorgai\'(1;i;:elfl'i1:\1£!nt results are to be reported, the Metals Section Head and/or the 
Laboratory Direftci'~''aQd ···the QA Manager must approve the reporting of these results. The ..,. __ ,-•.• , .. ~ _"-(f, 

laboratory PrCljE!"CI'I)II;:mager shall be notified, and may chose to relay the non-compliance to the 
client, for ap~r,R,val, or;:other corrective action, such as re-sampling and re-analysis. The instrument 
analyst J~r.:S\'<;_tior\ Head performing the secondary analytical review initiates the project narrative, 
and thEl!I;nam!tive ·must clearly document the non-compliance and provide a reason for acceptance , .. , ;':~· 

of)}le§<'l'{e,~~~t~: 
' ' ~,_ .... ·· 
i-': .0. 

13 M~.thod .... Performance 
,-··· .... '<<::.--

ij d:1t· Method Detection Limit Study (MDL) I Limit of Detection Study (LOD) I 
, .. > Limit of Quantitation (LOQ) 

The laboratory follows the procedure to determine the MDL, LOD, and/or LOQ as outlined in 
Alpha SOP/08-05. These studies performed by the laboratory are maintained on file for review. 

13.2 Demonstration of Capability Studies 

Refer to Alpha SOP/08-12 for further information regarding I DC/DOC Generation. 
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13.2.1 Initial (IDC) 
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The analyst must make an initial, one-time, demonstration of the ability to generate 
acceptable accuracy and precision with this method, prior to the processing of any 
samples. 

13.2.2 Continuing (DOC) 

The analyst must make a continuing, annual, demonstration of the ability to gEme~a_i~?--. 
acceptable accuracy and precision with this method. : : -""' ·· ..• 

14 Pollution Prevention and Waste Management 

15 

16 

Refer to Alpha's Chemical Hygiene Plan and Waste Management and Dispos9F::t:Of',,f~·~::·further 
pollution prevention and waste management information. .,_,,,, "'-" ·:;;,_, 

Referenced Documents 
Chemical Hygiene Plan 

SOP/01-01 Sample Receipt & Log-In 

SOP/08-05 MDULOD/LOQ Generation 

SOP/08-12 IDC/DOC Generation 

SOP/14-01 Waste Management and Disposal SOP 

Attachments 
None. 
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Acid Digestion of Aqueous Samples for Metals Analysis 

References: Method 3020A, Acid Digestion of Aqueous Samples and Extracts for Total 
Metals for Analysis by GFAA Spectroscopy, USEPA, Test Methods for 
Evaluating Solid Waste, SW-£46. Third Edition, July 1992 (Revision 1) as 
promulgated in the Final Update, December 1996. 

Copy No.: ___ _ uncontrolled Document 
Authorized by: 

Name: Kz:__ 
Signature: __ -'!'"-"---------

Position: Metals Department Manager 

Date: r{lu 
Name: Joseph Watkins Position: Labaratory/T echnical Director 

'"""""~~=---- Date:.--<.F,'-1-bL..L'/7-'--1--/.:L/J __ _ 

ISSUE AMENDMENTS 

Changes since last issue: 

Sections 6.3, 6.4 and 10.1: Removed references to outdated SOP, G-005 

Section 10.1: Corrected section reference. 

Corrected document footer. 
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Acid Digestion of Aqueous Samples for Metals Analysis 

References: Method 3020A, Acid Digestion of Aqueous Samples and Extracts for Total 
Metals for Analysis by GFAA Spectroscopy, USEPA, Test Methods for 
Evaluating Solid Waste, SW-846, Third Edition, July 1992 (Revision 1) :as 
promulgated in the Final Update, December 1 996. · ·· · 

• ~ ., . -,--.,-_.00· .' 

1. Scope and Application 
Matrices: The method is applicable to groundwater, wastewater and surf~(:e,'J.-ajer.- • 

·.;;:,,. 

Definitions: Refer to Alpha Analy1ical Quality Manual. ·c , T:· 
\-,'_-'-

Method 3020A 

Element 

This acid digestion procedure is used to prepare aqueous S!Jmple;s;tor analysis by GF AA or 
ICP-MS. Samples prepared by this method mayrb"eah~lyzeg,!Jy'GFAA or ICP-MS for all 
the metals listed below: ,· · ·"c::: ·-

CASRN Element -··- CASRN_d/ Element CASRN 
Aluminum (AI) 
Antimony (Sb) 
Arsenic (As) 
Barium (Ba) 
Beryllium (Be) 
Cadmium (Cd) 
Calcium (Ca) 
Chromium (Cr) 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 

Cobalt (Co) ··:•. 7440-48'4 
Copper (Cu) ··<·7440-50-8 
Iron (Fe) .,,,_ 7439-89-6 
Lead (Pbt,<-- ·_::,y ~~;, :~7439-92-1 
Magoe,_siufbJ1\Ilg);'; 7 439-95-4 
Mi!Q9a[les<f(MqF 7439-96-5 
Mdl\ik!<Jeii:~.r:rt(Mo) 7439-98-7 

)'!i~-~~!;(~i)> 7440-02-0 

Potassium (K) 
Silver (Ag) 
Selenium (Se) 
Sodium (Na) 
Thallium (TI) 
Tin (Sn) 
Titanium (Ti) 
Vanadium M 
Zinc (Zn) 

7440-09-7 
7440-22-4 
7782-49-2 
7440-23-5 

7440-28-0 
7440-31-5 
7440-32-6 
7440-62-2 
7440-66-6 

--- ·z.?~~"--:::fF 
The data repbi:lc:P~~tl\,ages-present the documentation of any method modification related to 
the samples teSIE)p. ···Depending upon the nature of the modification and the extent of 
intended use{UheFI<~Poratory may be required to demonstrate that the modifications will 
produce(~'~ivai~!Jt results for the matrix. Approval of all method modifications is by one or 
mor~,c:9J,_lne,,foll6wing laboratory personnel before performing the modification: Area 
Supervisor, Department Supervisor, Laboratory Director, or Quality Assurance Officer. 

J)Thi~'~methCJd is restricted to use by or under the supervision of trained analysts. Each 
rY analyst'"i'nust demonstrate the ability to generate acceptable results with this method by 

>. '·' performing an initial demonstration of capability, analyzing a proficiency test sample and 
-.,_. •. ~·completing the record of training. 

-.;--

·After initial demonstration, ongoing demonstration IS based on acceptable laboratory 
performance of at least a quarterly laboratory control sample or acceptable performance 
from an annual proficiency test sample. A major modification to this procedure requires 
demonstration of performance. The identification of major method modification requiring 
performance demonstration is directed by the Quality Assurance Officer and/or Laboratory 
Director on a case-by-case basis. 
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0.75mL of concentrated nitric acid is added to 25mL of aqueous sample measured into.· 
a disposable digestion tube. The sample is heated in a block at 90-100°C and 
evaporated to approximately 5mL. 0.75mL of additional concentrated nitric acid _is' · 
added, and the sample is refiuxed for approximately 15 minutes, then evapora.tec.l""to ..- · 
approximately 5 - 10 mL. After cooling, the sample is diluted back to 25mL,'tne'inithil'''·· 
sample volume, with deionized water. ·· ·· · 

-~- ,~ . --
If the sample should go to dryness, the sample must be re-prepared. ,o. ~''£•· .. -,;:s,_ :,,,,~_ 

Some samples may require filtration due to insoluble silicates .<!nd ffiib,fciimation of 
precipitates during digestion. If this is the case, a filter blank.,n;iostbe{aCided to the 
sample batch. · .· ··· .. •:::/ 

~\ ?: 
Samples received for dissolved metals (filtered througgcQ;4_5ijl[l),,fjlter) do not require 
digestion and are analyzed as-received. If filtration is perforitl~cflfffhe laboratory, this is 
documented in the Metals Filtration Logbook;: and \a .. filter! blank is prepared and 
analyzed with the sample batch. . .• ·· .- '<;:, · "'"::·<" 

2.1 Method Modifications from Referenc: -""' 
Method 3020A: The final volume ha~'))een redu<Se:ci"from 1 OOmL to 25mL and reagent 
volumes have been proportionatelyc:reCiuced. Elements have been added to the 
analyte list as compared to the refere~ce m¢\hod. 

3. Reporting Limits.;:-. '··~z,, 
"~;h-. '·<;-,_ 

Refer to the appropriate anal\(!j~_ai'SOP for reporting limit information. 

4. lnterferencel 
···- --. ····· ... 

All re-usable ifl~_ssw~r§. or plastic must be acid cleaned prior to use to remove residual 
trace elements.. ··c;,,., .. ,, .. 

/:-:::" "\:;-._ 
Based cin;\t:Jistotical information, or by sample observation, it may be noted that some 
samples•wiiF.require filtration after digestion, and prior to analysis, due to insoluble silicates 
and: the formation of precipitates. If this is the case, a filter blank must be prepared for the 

.,:l?§lt'Cry.)!.,t,~'e formation of precipitates is noted after sample digestion, and no filter blank 
· was}_nitiated, the associated method blank and laboratory control sample must be filtered. 

5. '"Health and Safety 

5.1 The toxicity or carcinogenicity of each reagent and standard used in this method is not 
fully established; however, each chemical compound must be treated as a potential 
health hazard. From this viewpoint, exposure to these chemicals must be reduced to 
the lowest possible level by whatever means available. A reference file of material data 
handling sheets is available to all personnel involved in the chemical analysis. 
Additional references to laboratory safety are available in the Chemical Hygiene Plan. 
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5.2 All personnel handling environmental samples known to contain or to have been in 
contact with municipal waste must follow safety practices for handling known disease 
causative agents. 

5.3 The. use of laboratory equipment and chemicals exposes the analyst to several . 
potential hazards. Good laboratory techniques and safety practices shall be followed at.- .·· · 
all times. Eating, drinking, smoking, or the application of cosmetics is not permitted in 
the laboratory area. Horseplay of any kind is prohibited. Pipetting by mouth is,;not,· 
permitted. All Personal Protective Equipment (PPE) must be removed before leaving· 
the laboratory area and before entering the employee lounge or eating area:cAiways 
wash your hands before leaving the laboratory. All relevant Material .Safet:f"••Q?ta 
Sheets (MSDSs) are kept in the office area. -~- ·· ··· · · 

,.;.',"' '<"'-,_ 
5.4 Approved PPE, which includes Safety Glasses, Gloves and Lab Coals, ih'[Jst be{ worn 

at all times when handling samples, reagents, chemicals, or when inUhe ·vicinity of 
others handling these items, so that dermal contact is avoided .. A[I'!it(3nd~fds, reagents 
and solvents shall be handled under a hood using the proper F'PEo:'AII flammable 
solvents must be kept in the flammable storage cabinet, ali.d. retu'rned to the cabinet 
immediately after use. When transporting chemicals, usEFil';s.ii'cure:fransporting device 
and/or secondary outer container. Chemical . storag~ is ·.ii'roperly segregated and 
adequately ventilated to reduce the possi.bili\Y''t>f.- H~z_a,cdpus reactions. Chemical 
storage in work areas shall be kept to a minirrfum. sfo}ag"e'oii bench tops or other work 
surfaces, except temporary, is not permitted\:,, ;_:; 

, __ o:-_ .-:~ 

5.5 All standards and reagents shall be p"fepwed in a"'fiil'bd while using the proper PPE. 
.-·; .... 

·-c,, 

5.6 Spilled samples, solvents, reagents;_'~nd viii.ter must be cleaned up from bench tops, 
instruments and autosampler suffaces"'im!iiediately. A spill is considered a quantity of 
hazardous material if it;. is !Wo.fllrn!'ls greater than the normal working volume. 
Concentrated solvents;-.a8ds "6lfcbasss present a moderate to extreme hazard to the 
skin and mucous merTlb(9n<rs,_:W·t!8ntact with the skin occurs, immediately flush with 
large volumes of w;;ttEO>r •.. ln(tl:u~'-~se of acidic/basic spills, the Spill Kit located in each 
laboratory shall be£1.iiilize"f!.ll'elore attempting to cleanup the spill. Although procedures 
are designed to:. minimizE! the possibility of an accident, all injuries or accidents, 
regardles§ of t~~ niitote:-& severity, are to be reported to the Section Head Supervisor 
immediat~"iyj:'_lf"a!L employee discovers a potentially unsafe condition, this must be 
reported .. .to ·'the Section Head Supervisor immediately. No employee should feel 
compE)llti'il'\() ;vatR in a situation where they do not feel entirely informed, trained, or 
safeY;i\ · .• ,. 

5. 7 :Analyticafinstrumentation poses the unique possibility of exposure to high voltages . 
. :•" 'Other)lhan the routine instrument maintenance, as listed in the front of every 

Jn.sfrument Maintenance Logbook, at no time shall an instrument operator attempt to 
.maintenance an instrument alone, or without the proper training, supervision or 

-<~,~:: · instruction. Caution must always be used in the presence of moving parts 
(autosamplers) and hot surfaces (injection ports). 

5.8 Compressed gas cylinders shall only be moved with the dolly supplied for this specific 
purpose. The cap must be on the cylinder while it is being moved. The tank must be 
secured when in its final position. All spent tanks are to be returned in the same 
manner, and secured until removed by the vendor. Liquid argon or nitrogen represents 
a potential cryogenic hazard and safe-handling procedures must be used at all times. 
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5.9 Caution should be used when handling all aqueous samples, as they are generally 
preserved to a pH< 2, and pose a potential acid burn hazard. 

5.1 0 All additional company safety practices shall be followed at all times as written in the 
Chemical Hygiene Plan. 

6. Sample Collection, Preservation, Shipping and Handling 

7. 

6.1 Sample Collection - . 

6.2 

6.3 

A sample size of 125mL to 500mL sample must be collected in a HDPEJ;b~tainerwith 
a Teflon lined screw cap or equivalent. Samples must be acidified to pH <;"2 witH-HN03 , 

preferably at the time of collection. ' ,. - · 

Sample Preservation - -
.,_-_, 

Samples must be acidified to pH <2 with HN03, preferably at~~e timE!_ 
NOTE: Samples for dissolved metals are filtered prior to-acififflca_tiqti' 

Sample Shipping ,'/ ''~;, ~"" 

collection. 

No special shipping requirements. 

6.4 Sample Handling 

Preparation of samples must not begii\'i!-JQ!il18 after sample acidification. 

If samples are acidified and/or filtere&"f~'ifi'etlaboratory, this must be documented in the 
Metals Filtration Logbook. S,li[[!Pliil~ t9f"· dissolved metals are filtered prior to 
acidification. c'i'"·'<;J~ "''cLci"' 

'.;;::. ;; .. ~ .r,:7" ~\ 
Samples and sample fil!rat~s <l(e(iitori!'d at room temperature or may refrigerated at 4 ± 
2•c and analyzed wilhin;6 mQntifs"P;•· 

-~-~->- ··-:;~::. 

-.-::;, ':;~~~-,(~'"" 
, ... 

Equipme'iJ!'i~c.t stlpplies 
,---.:;;, ' 

7.1 Glas&Ware:for,"Oigestion: 50mL disposable digestion tubes, watch covers, glass 
or pla$'tic tiit~r.funnels. 

'<" ·~-

7.2 :.E"iec_t~-~~·,_Hot Plate/Block: Adjustable and capable of maintaining a temperature of 
; ___ 90-95?C equipped with graphite carbon blocks that each have 36 positions to hold the 

,.;;'· •· 'sample tubes. 

-~~TE: Hotplate/Block temperatures are monitored and recorded regularly using NIST 
-,::calibrated and traceable thermometers. If any thermometer is suspected to not be 

reading the temperatures correctly, see the QA Department for a certified replacement 
thermometer. 

Other: Adjustable Eppendorf pipettes and replacement tips, pre-cleaned Filler Male 
from Environmental Express (2.0um filter paper and plunger), 10mL glass pipettes, 
1 OOm L and 200mL Class-A volumetric flasks. 
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8. Reagents and Standards 
ACS Trace Metal grade chemicals shall be used in all tests. Other grades may be used, 
provided it is first ascertained that the reagent is of sufficiently high purity to permit its use 
without lessening the accuracy of the determination. If the purtty of a reagent is in question, 
analyze for contamination. If the concentration is less than the MDL then the reagenHs,. · 
acceptable. ·.. ·· 

The solutions below expire 6 months from preparation, or expire basecj:,"o,o,t~.e · 
manufacturers expiration date, whichever comes first. Standards are storedA'Ju( of'direc! 
light at ambient temperature. Reagents are stored at ambient temperature, .~a&e'r,·;;. •. hood if 
necessary. Acids are kept in a storage crate under a hood. Once opeoecll;inifu31ed and 
dated, they are kept in a hood. Acid expiration dates are generalll'ii:roviaed by the 

" .:·. 'C''" .· manufacturer and pnnted on the label. ··:::. \,c;o 

8.1 Deionized (DI) water: ASTM Type II laboratory reagent,gf~ae .Writef'~r better (i.e., 
Type I). The Barnstead NANO-pure system provides Type I \Vater used in the 
preparation of samples and standards. ,,;r:=::•:::··,;·•::::••:r.~::"" 

.. ·-:.A 

8.2 Nitric acid, concentrated (HN03):",{~~~~~~t''g~d~, Fisher #A509-212, or 
equivalent. ·cz;~ li 

8.2.1 Nitric Acid (1:1 HN03): Add 5!)QmL conceQ!~led HN03 to 400mL 01 water and 
dilute to 1 L. ··.;"'·=· w 

,/"'~·=-~~ 
.• 8.3 Spiking solutions: 

8.3.1 Laboratory Control l:)arrliii~:;~(Ets Low} for 3020A/200:2T. The final 
concentration inth~J,.C~ •.• l!ai'n~[es are Ag, As, Be, Ca, Cd, Cr, Cu, Co, Fe, Pb, 
Mg, Mn, Mo, Ni~f>.,'S!!j,TI;(Tj,:V, and Zn at 0.04mgiL 

Spike 0.40mL ot.s3i·s~iiitlon (Section 8.3.1.1) into the LCS sample . . _.-, -;.'_ ., ---~ ' 

8.3.1.1 S3 Soluflb~J\'(J~iil"\lsmL of concentrated HN03 to a 1 OOmL volumetric fiask 
usingta 51Qh glass pipette. Then add 2.5mL of IQC-026 Elements Solution 

H§~Cii]:tn a:S:1'1.1). This solution is brought to 1 OOmL volume with Dl water. 
:Y~e, final:,.~oncentration of this solution is 2.5mgiL for Ag, As, AI, B, Ba, Be, 

,,~:;:~Qa:'qg""Cr, Cu, Co, Fe, Pb, Mg, Mn, Mo, Na, Ni, Sb, Se, Tl, Ti, V, and Zn. A 
, •. \f fiq<\1 concentration of 1.25mg/L for K and 25mg/L for Si. 

;rP•~'t::::a':M.1:~ IQC-026 Elements Solution: From ULTRA; contains Ag, AI, As, B, 
u ~.-ca~.c~c~c~~~----Ni.~-n • 

.• :C':'C'l ·~\.// Ti, V, and Zn at 100mg/L. Si at 50mg/L and Kat 1000mg/L 

::; 8.~.:t· Laboratory Control Sample (LCS High) for 3020A/200:2T 
·:·::.,_ 

·>z<;:· 8.3.2.1 S1 Solution: Prepare by adding 5mL of concentrated HN03 to a 100mL 

Fonn No: 08·07 

volumetric fiask using a 5mL glass pipette. Then add 10 mL of ICUS-624 
(Ultra Scientific) solution containing Be and Cd at 500mg1L, for a 
concentration of 50mg1L, and Sb, Ba, B, Cr, Cu, Co, Mn, and Mo at 
1 OOOmg/L, for a concentration of 1 OOmg/L Next add 1 OmL of lCUS-625 
(Ultra Scientific) solution containing Zn, Ni, Pb and V at 1000mg/L for a 
concentration of 100mg/L, and AI, Ca, Fe, Mg, K, and Na at 5000mg/L for a 
concentration of 500mg/L Next add 10 mL each of Tl, As and Se (Ultra, 
Absolute or equivalent) at 1,000mg/L for a concentration of 100mg/L This 
solution is brought to volume with Dl water. 
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9. 

8.3.2.2 High Spike: Spike 0.25 mL of S1 Solution into the LCS High. See Section 
8.3.2.1 for the preparation of the S1 Solution. The final concentrations of 
metals in the High LCS are: Be and Cd at 0.5mg/L; Ag, Sb, Ba, B, Cr, Cu, 
Co, Mn, Zn, Ni, Pb, V, Tl, As, Se and Mo at 1 mg/L; AI, Ca, Fe, Mg, K and Na 
at 5mg/L. 

8.3.3 Matrix Spiking (MS) solution for 3020A/200:2T: 

8.3.3.1 High Spike: Spike 0.25mL of S1 Solution into the MS high sample. See,"· 
8.3.2.1 for the preparation of the S1 solution. The final concentration in' higli 
MS samples are Be and Cd at 0.5mg/L; Ag, Sb, Ba, B, Cr, Cu, Cq["r...ln;•zn,/ 
Ni, Pb, V, Tl, As, Se and Mo at 1 mg/L; and AI, Ca, Fe, Mg, Kiand N2.at 

8.3.3.2 

5mg/L. -· •· · 
.. 

Low Spike: Spike 0.40mL of S3 into the MS low sampi@.._ ··s.e.e S~ction 
8.3.1.1 for preparation of the S3 solution. The final conc;entiatip_n··•in low MS 
samples are Ag, As, Be, Ca, Cd, Cr, Cu, Co, Fe, Pb,,Mg";'Mn, MD, Ni, Sb, Se, 
Tl, Ti, V, and Zn at 0.04mg/L. ,.;· ·· ..• •·· Y 

\~!~ 
Quality Control _.:-;; '""-":(-._ ·:> .... \-' 
The laboratory must maintain records to docllrfient the·•q~alil)i"of data that is generated. 
Ongoing data quality checks are compared""V{i\h esta,glished performance criteria to 
determine if the results of analyses meetJ~e perforiQ_aJ:lg~ccharacteristics of the method. 

9.1 Blank(s) .']ic, 
A method blank must be prepared intil_eio~l~ed water once per every 20 samples or per 
digestion batch, whichever is more.Jr,eqyeryfi 

Metals elements of jn!~[E;st 1t'm-'J~(;[1ot be detectable in the method blank at a 
concentration greater'tlj;;~n ·the. reporting limit. 

---.:;'.-.. ·;,?~. -" 
Corrective Action: Analysts. according to the appropriate analytical SOP may be 
repeated once to sfie if'ah,il"fi'alytical error has occurred. Digestion of the method blank 
and all associa_ted'l;amples must be performed until the blank is in control. Samples 
cannot b£l, analy~ed\intil:'an acceptable method blank analysis is obtained. Exceptions 
may be ni'a_(]~ witt)_ approval of the Metals Department Manager, Laboratory Director or 
QAO, ifJI)_e samples associated with the out of control method blank are non-detect for 
the etements of.":fi'iterest, or if sample concentrations are greater than 1 Ox the blank 
level§;c,l_n suet) cases, the sample results are accepted without corrective action for the 

•. Qi9ht,'iJEitb.~d blank and the client is notified in a project narrative associated with the 
rsample results. 

;f2' -~~ab6~atory Control Sample (LCS) 

_.laboratory control sample (LCS) must be prepared once per every 20 samples or per 
·•:o•cc•··(tigestion batch, whichever is more frequent, in deionized water and spiked with a 

solution prepared from a second source or lot number, other than the source used to 
verify the accuracy of the standard curve for the determinative analytical method. The 
LCS contains all target elements of interest, and is digested along with the samples as 
verification of the accuracy of the entire digestion procedure. (Refer to Section 8.4.1) 

The acceptable recovery QC limits are documented in the applicable analytical SOPs. 
The aqueous recovery limits are continuously monitored and documented in-house 
through control charts. The Control Limit Generation SOP (08-07) provides details 
explaining how control charts are generated and used for quality control. 
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Corrective Action: Analysis according to the appropriate analytical SOP may be 
repeated once to see if an analytical error has occurred. If the LCS recovery is still out 
of control, re-prepare and re-analyze the LCS and all associated samples. Samples 
cannot be reported until an acceptable LCS is obtained. Exceptions may be made with 
approval of the Metals Department Manager, Laboratory Director or QAO, if the 
samples associated with the out of control LCS are also associated with a matrix spike 
that is in control. This is an acceptable measure of accuracy of the digestion and. 
analytical procedures. An explanation of the out of control LCS recovery must' oe:·. 
included in the project narrative to the client and the sample data reported notingJhe · 
acceptable MS results as batch QC. · .•• 

9.3 Initial Calibration Verification (ICV) 

Not applicable to this method. 

9.4 Continuing Calibration Verification (CCV) 

Not applicable to this method. 

9.5 Matrix Spike 

A matrix spike (MS) sample must be performed,on!'e :per 20":samples (5% frequency), 
or per digestion batch, whichever is more fr<oqd'e'nt:'"ittJ•i1· M.§:c'bntains all target elements 
of interest. (Refer to Section 8.4.1 ). '~~f '""· 

The acceptable % recovery QC limits are ··aaQ.~flle.nted in the applicable analytical 
SOPs. The aqueous% recovery QC lfibi!s are ccintji\uously monitored and documented 
in-house through control charts whi<::h':ilJ:e updated semi-annually. The Control Limit 
Generation SOP (08-07) provides d~jails \i)<plaining how control charts are generated 
and used for quality conlrol. .('"'"~~)~~:Ctzf1T. 
Corrective Action: Analys.is accordirig to the appropriate analytical SOP may be 

>;"•• ·~-~--~ }i~ 

repeated once to:i\.see, 'if':._ao" analytical error has occurred. If the 
% recovery still exceeds;tos•'co.ni'iti(limits and the LCS is compliant, include a project 
narrative wilh the res.uttsJo}client noting that there may be potential matrix effects on 
the accuracy of th~:feport~p'fesults as evidenced by MS recovery outside of QC limits. 

9.6 Laborat!l'Y·,q~up'it~f!Je 
Duplicate ;iji}~lys:€;~ •. (matrix or sample duplicate) must be performed once per 20 
sample§:(5%'il:e'luii"ncy), or per digestion batch, whichever is more frequent. 

Acce~l.~bl~:~t~J~ti~e percent differences (RPD) of duplicates are documented in the 
,appjica6JE!. analytical SOPs. Acceptance criterion is not applicable to sample 
:'·toncei~yafions less than 5 times the reporting limit. Calculate the RPD as follows: 

'? 

RPD = R1 - R2 x 100 
IR1 + R21 

2 
where: 

R1 =sample Replicate #1 
R2 = sample Replicate #2 

The RPD limits are continuously monitored and documented in-house through control 
charts which are updated semi-annually. The SOP Control Limit Generation (08-07) 
provides details explaining how control charts are generated and used for quality 
control. 
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Corrective Action: Analysis according to the appropriate analytical SOP may be 
repeated once to see if an analytical error has occurred. If the % RPD still exceeds the 
control limits, include a project narrative with the results to client noting that there may 
be potential matrix effects on the precision of the reported metals results as evidenced 
by the matrix duplicate %RPD exceedance. 

9.7 Method-specific Quality Control Samples 

None. 

9.8 Method Sequence 

• Method Blank 

• LCS 

• Samples 1-20 

• Matrix Duplicate 

• Matrix Spike 

10. Procedure 
A:0f~;tll£.~;L2~~ 
.. ):·,~ 't:~ 

10.1 

10.2 

Equipment Set-up ·<\\)_,".·,.,, __ ·.·· .. = .. :.-il <;J;:,.,. .. ·;. 
Samples are prioritized by the Met.<:ll.ii]:.Department Manager or Preparation Group 
Leader for digestion based on hold{:)ime""~[ld client due date. Gather all samples for 
digestion from the Sample Cust;?,di,<,!r'l:JEl,ljtqg·the samples that are being digested in the 
LIMS. Include the method blank;--tp<:l; MS' and Duplicate samples. If samples appear 
as if they will need filtr~tiqn, a~~r}i'lil~~r blank to the batch as per Section 10.3.2. Note: 
The sample size and<erop()_ljion~j,;,volume of reagents used for the digestions have 
been reduced from the vo).umefs -cited in the reference methods. 

Initial Calibrati.OI{'" · 
·;:;,j'· 

Not appligabl~.t,2 ttiiS}DJ8" Od. 

10.3 Equipm~ittO!l~r~tlon and Sample Processing 

.-:~ij ·--,:'·-. 

10.~.1''$a,mplif'Digestion according to Method 3020A/200:2T 

1/'16)_;.~}-' Turn on the electric hotplatelhotblock and monitor the temperature to 90-
,"" 100QC. It takes approximately 120 minutes to reach the proper 

temperature. Measure 25mL of each sample to the 25mL mark on the 
disposable digestion tubes, Use 25mL of Dl water for the method blank 
and LCS. Label each tube with the sample batch ID. 

10.3.1.2 Add 0.75mL of concentrated nitric acid to each sample, Spike the LCS 
and MS sample using the solutions prepared in Section 8A 1, and 8.4.2. 
All sample spiking must be "spike witnessed". 

10.3.1.3 Place the tubes into the block. Cover the samples with a watch cover. 
Evaporate the samples to approximately 5 - 10 mL, using caution not to 
let the samples boil, or go to dryness. 

10.3.1.4 Remove the samples from the block. When cool, add another 0.75mL of 
concentrated nitric acid to each sample. Cover the samples with a watch 
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cover, and place them back into the block. Reflux the samples for 15 
minutes, until the digestion is complete (the digestate does not change 
appearance with continued refluxing). After cooling, bring to 25 mL mark 
on the digestion tube with Dl water. 

10.3.2 Sample filtration after digestion: 

1 0.3.2.1 If samples appear to require filtration prior to digestion, a filtration blank 
may be added to the batch at the beginning of the digestion. -- · 

,·,·, 

1 0.3.2.2 The correct initial volume of Dl water (25mL for 3020A) and the (eagel')ls .. 
used in the digestion, are added to a digestion tube, and label~<f·a~,ihe·"' 
filter blank. _.{k'.;~,- ··~-

10.3.2.3 After digestion, the filter blank, and any samples that nf!ea~fo~b~:~-ltered, 
are filtered through a pre-cleaned filter paper that is "part oMhe Filter 
Mate and plunger system. The filter is pushed, usingJhe "pli,1nger, to the 
bottom of the original digestion tube, where all"of the.,p~:ecipitates are 
held. Note on the sample preparation batch s!leet, w_l)ich· samples were 
filtered. /}~~~~~:~_;(;"~:; 

1 0.3.2.4 If after digestion, some samples IQ,the ~11tch ~~ed to be filtered, but no 
filter blank was added to the ~~tch~(i(f~~9J.gestion, filter the samples 
that require filtration and filtegffie associ.atei:fmethod blank and LCS for 
QC purposes, as in Section "'fg,i/.2.3. 1'/ote on the sample preparation 
batch sheet, which samples were'l-filtere<l: 

<:;:±:, '7~r 

1 0.3.2.5 If a filter blank was prepi!red at the 'oeginning of the digestion as part of 
the sample batch, butt?lterijjgestion, no samples required filtration, the 
filter blank may be __ gisci!uped~i~' 

1 0.3.2.6 If, during ,the m1ir;II¥~~--~ii;~~ above, the digestion tube inadvertently 
cracks, <[JaVe;:a c'!r{~l"n.r,l~w tube near by. Quickly transfer the remaining 
sample afg_~sl~.\!it {minimum of SmL) to the new tube. If less than 5mL of 
digest~te,Y~f)li!irjs, the sample must be re-digested. Under no 
circurftstiiflgesc'~hould any foreign object be placed into the sample tube 
tq,, rfjtrieve !'hr re-set the filter plunger, as this may cause sample 
.lfdntain{f!l'!tion. 

·:.:~'~ 

1 0.4 Continuifii\t c'liti.bration 
.. ,, .. . ' 

Not ~~p\lt~lei~~inis method. 

10.5 ~J~-·(~~'ti~e 'Maintenance 
l;h,e Hot)31oCk thermometers are calibrated on an annual basis by an instrument service 

/:c'--<?company. Certificates are kept on file. 
:J -~-'·-:::·;-

,-:-,_, .. _, 

.:?f{~.:~:o~a Evaluation, Calculations and Reporting 
~,~--,_ "'':' 

Procedures for data and record management for organic extraction must adhere to the 
Quality Systems Manual, other subordinate documents covering record keeping, and the 
Document Control SOP (G-016). All records must be stored in such a manner as to be 
safe and accessible for at least 1 0 years. 

See the appropriate analytical SOPs for details on sample analysis, date evaluation, 
calculations and data reporting. 
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12. 

13. 

All results for the metals elements of interests are reportable without qualification if 
digestion and analytical holding times are met, preservation (including cooler temperatures) 
are met, all QC criteria defined in the table below are met, and matrix interference is not 
suspected during digestion or analysis of the samples. If any of the below QC parameters 
are not met, all associated samples must be evaluated for re-extraction and/or re-analysis. 

QC Parameter 

Method Blank 

Laboratory Control Sample 

Matrix Duplicate 

Matrix Spike 
Matrix Spike Duplicate 
needed) 

(if 

Acceptance Criteria 

< reporting limit 

See the applicable analytical SOP for accept,~nce}:iitesia·· 

See the applicable analytical SOP for accep!ance ·cmeria 

See the applicable analytical SOP for.acci:lptance criteria 
·::,2,, 

See the applicable analytical SOp.Jor ac¢epf~·nce criteria 
•.;:c,. ;.·.":· 

.,,;-~ 

...rP;'::::-.. -,~~,);::c::-(2.'· 

Contingencies for Handling Out-of-Cor(froi'QaTa or 
Unacceptable Data ~,,;?i''''~'~it,.o:~Y 
Section 9 outlines sample batch QC acce~l~gfe crii~jia. If non-compliant inorganic 
element results are to be reported, th~ MetaiS''•i!JJ~~rttnent Manager, the Laboratory 
Director, and/or the QAO must approv'ec.tbe reportii:f~l of these results. The laboratory 
Project Manager shall be notified, and m<'y''cbqse to relay the non-compliance to the client, 
for approval, or other corrective actlop, suplJ as re-sampling and re-analysis. The 
instrument analyst or Department .. M.anagerpeiforming the secondary analytical review 
initiates the project narrative, and.-tfiej\airaifve must clearly document the non-compliance 
and provide a reason for acceptance:<ii ti\'ese results. 

·.·--, : .. -·. -. '"-- -,_. ''<>- •:·:·-.··:··· 
- "\.:j ·-::::~:_::-. 

Method Perfornian'ce"'> 

13.1 Methocl. Det~dloJ:ld.:.imit Study (MDL) I Limit of Detection Study 
(LOD) I Limifi!:if Qi:J;mtitation (LOQ) 

·.;-··;:-:. -,,_,_ 

The l~bOtatoryij:f(')li.O"ws the procedure to determine the MDL, LOD, and/or LOQ as 
outliQEl\J irl'';Aipfia SOP/08-05. These studies performed by the laboratory are 
rp<>in,laib,!),d oil' file for review. 

13.2'iperrii:l,ri~tration of Capability Studies 

{,r:··· \~efer'to Alpha SOP/08-12 for further information regarding I DC/DOC Generation. 

-. ct3.2.1 Initial (IDC) 

The analyst must make an initial, one-time, demonstration of the ability to 
generate acceptable accuracy and precision with this method, prior to the 
processing of any samples. 

13.2.2 Continuing (DOC) 

The analyst must make a continuing, annual, demonstration of the ability to 
generate acceptable accuracy and precision with this method. 
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14. Pollution Prevention and Waste Management 

15. 

The Hazardous Waste and Sample Disposal SOP (G-006), must be referenced for disposal 
of used standards, solvents, acids, reagents or other chemicals. 

Once sample batches have completed digestion, the sample containers are stored in the 
metals lab and held for 30 days. If there is no sample remaining in the sample collectio~ 
bottle, it may be rinsed and thrown away. It must be noted in the Internal COG that there is_':_. 
no sample remaining in the bottle, and the bottle was discarded. · 

Once the samples have been held for 30 days, any aqueous sample remai~jn~'~E~)-:b~"·. 
disposed in a 55-gallon drum labeled "Corrosive Liquid". ""-1!~·· 

Once satisfactory inorganic element results have been generated, the di'~~staf'iis are held 
for 30 days, or longer if specified by a client contract, then discarded·fnto a v5]:bgailon drum 
labeled "Corrosive Liquid". ...:·•· ·::;,,\.,.;·!'!"' 
All reagent waste generated during digestion must be stored in'!;~_atellit~ containers in the 
metals preparation laboratory. /}''""C•i·•: :.~'"'":·· 
Once the reagent waste satellite containers are f~U;_:theY(11Just Be emptied into 55-gallon 
drums marked "Corrosive Liquid". i;.;t>',.---~"'\1\~,~~~~~-;;-lY 

Refer to the Chemical Hygiene Plan and the SOP.. for HaZ"ardous Waste and Disposal (G-
006) for further pollution prevention and ~§ISle mani:l"g~11JE!fll information. 

Referenced Documents 
Chemical Hygiene Plan 

SOP/08-05 MDL Generation 

SOP/08-12 IDC Generatio~···< 

SOP/ 01-01 Sample Reteipfimillog-ln 
-- --

SOP/08-07 C~ntrqQ .. iniitGenl:iration 

SOP/ 08-01 d6~1.m1ents;ontrol 
Hazardou.$'W<;lst~:·arld bisposal (G-006) 

"-'~.?,. '''·"~?f-

,· ·;;-~-

•--< •,-
- --~~----<'::' 

16. AttacHtne~ts 
Nci~:.·'"":_;.;• .. ' ": 

:-:-, .,,i 

--~~~'}:;/ 
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Lab Manager: _____ _ 

QA Manager:. ______ _ 

1.1 This method is used to measure the pH and corrosivity of soils and solid wastes. For solid 
wastes, if an aqueous phase is present, it must be less than 20% of the total volume of the 
waste. If greater than 20% of the volume is aqueous, then method SW846 90408 should be 
used. 

2.0 SUMMARY 

2.1 The sample is mixed with reagent water and then the pH is determined electrometrically using a 
combination electrode or a separate pH and reference electrode. The pH meter is calibrated 
before analysis using a series of standard buffer solutions. 

3.0 DEFINITIONS 

BATCH: A group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit (see Section 3.4.1 for field 
samples and Section 4.4.3 for laboratory samples). For QC purposes, if the number of samples 
in a group is greater than 20, then each group of 20 samples or less will all be handled as a 
separate batch. 

CALIBRATION CHECK STANDARD. The calibration check standard is a mid-range calibration 
standard. It is recommended that the calibration check standard be run at a frequency of 
approximately 10 percent. (For some methods this is mandatory and for some it is a 
recommendation only. Refer to individual method SOP's) 

EXTERNAL CHECK STANDARD. The external check standard is a standard from a separate 
source than the calibration curve that is used to verify the accuracy of the calibration standards. 
An external check must be run a minimum of once per quarter for all analyses where a check is 
commercially available. The laboratory should initially assess laboratory performance of a check 
standard using the control limits generated by the external check supplier. In house limits should 
also be generated once sufficient external check standard data is available to generate limits 
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(usually a minimum of 20 to 30 analyses). If the external check is outside of the control limits for 
a given parameter. all samples must be reanalyzed for that parameter after the problem has been 
resolved. 

SPIKE BLANK OR LAB CONTROL SAMPLE. Digest and analyze a laboratory control sample or 
spike blank with each set of samples. A minimum of one lab control sample or spike blank is 
required for every 20 samples. Assess laboratory performance against the control limits 
specified in the SOP. In house limits should also be generated once sufficient external check 
standard data is available to generate limits (usually a minimum of 20 to 30 analyses). If the lab 
control is outside of the control limits for a parameter, all samples must be redigested or 
redistilled and reanalyzed for that parameter. The exception is if the lab control recovery is high 
and the results of the samples to be reported are less than the reporting limit. In that case, the 
sample results can be reported with no fiag. Note: If control limits are not specified in the SOP, 
then default limits of 80 to 120 percent should be used. 

MATRIX: The component or substrate (e.g., water, soil) which contains the analyte of interest. 

MATRIX DUPLICATE: A duplicate sample is digested at a minimum of 1 in 20 samples. The 
relative percent difference (RPD) between the duplicate and the sample should be assessed. 
The duplicate RPD is calculated as shown below. Assess laboratory performance against the 
control limits that are specified in the SOP. In house limits are generated once sufficient duplicate 
data is available to generate limits (usually a minimum of 20 to 30 analyses). If a duplicate is out 
of control, fiag the results with the appropriate footnote. If the sample and the duplicate are less 
than 5 times the reporting limits and are within a range of± the reporting limit, then the duplicate 
is considered to be in control. Note: If control limits are not specified in the SOP, use default 
limits of± 20% RPD. 

([Sample Result- Duplicate Resultll x 100 = Duplicate RPD 
(Sample Result+ Duplicate Result)/2 

METHOD BLANK. The laboratory must digest and analyze a method blank with each set of 
samples. A minimum of one method blank is required for every 20 samples. For a running 
batch, a new method blank is required for each different digestion day. If no digestion step is 
required, then the method blank is equivalent to the reagent blank. The method blank must 
contain the parameter of interest at levels of less that the reporting limit for that parameter. If the 
method blank contains levels over the reporting limits, the samples must be redigested or 
redistilled and reanalyzed. The exception to this rule is when the samples to be reported contain 
greater than 1 0 times the method blank level. In addition, if all the samples are less than a client 
required limit and the method blank is also less than that limit, then the results can be reported as 
less than that limit. 

REAGENT BLANK: The reagent blank is a blank that has the same matrix as the samples, i.e., 
all added reagents, but did not go through sample preparation procedures. The reagent blank is 
an indicator for contamination introduced during the analytical procedure. (Note: for methods 
requiring no preparation step, the reagent blank is equivalent to the method blank.) Either a 
reagent blank or a method blank must be analyzed with each batch of 20 samples or less. The 
concentration of the analyte of interest in the reagent blank must be less than the reporting limit 
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for that analyte. If the reagent blank contains levels over the reporting limits, the samples must 
be reanalyzed. The exception to this rule is when the samples to be reported contain greater 
than 10 times the reagent blank level. In addition, if all the samples are Jess than a client 
required limit and the reagent blank is also Jess than that limit, then the results can be reported as 
less than that limit. 

REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 
synonymous terms for reagents which conform to the current specifications of the Committee on 
Analytical Reagents of the American Chemical Society. 

REAGENT WATER: Water that has been generated by any method which would achieve the 
performance specifications for ASTM Type II water. For organic analyses, see the definition of 
organic-free reagent water. 

REFERENCE MATERIAL: A material containing known quantities of target analytes in solution 
or in a homogeneous matrix. II is used to document the bias of the analytical process. 

4.0 HEALTH & SAFETY 

4.1 The analyst must follow normal safety procedures as outlined in the Accutest laboratory Safety 
Manual which includes the use of safety glasses and lab coats. In addition, all acids are 
corrosive and must be handled With care. Flush spills with plenty of water. If acids contact any 
part of the body, flush With water and contact the supervisor. 

4.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 
determined; however, each chemical must be treated as a potential health hazard. Exposure 
to these reagents should be reduced to the lowest possible level. The laboratory is 
responsible for maintaining a current awareness file of OSHA regulations regarding the safe 
handling of the chemicals specified in this method. A reference file of data handling sheets 
must be made available to all personnel involved in these analyses. 

5.0 PRESERVATION AND HOLDING TIME 

5.1 The sample must be stored at4° C. No preservatives should be added to samples to be 
analyzed for pH. 

5.2 There is no regulatory holding time for soil pH analysis. However, it is recommended that all 
analyses be done within 28 days of sample collection, at the longest. 

6.0 APPARATUS 

The items needed for the analysis of pH are listed below. 

6.1 pH meter with means for temperature compensation. 
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6.2 pH and reference electrode. Either a combination electrode or separate electrodes may be used. 
Normally, a combination electrode is employed. 

6.3 Magnetic stir plate and stirring bars. 

6.4 Graduated plastic or glass beakers. 

6.5 Balance, capable of reading to one place past the decimal. The calibration on the balance must 
be checked each day before use. 

7.0 REAGENTS 

7.1 pH buffer solutions at pH 4, 7, and 10. Buffer solutions are commercially available and can be 
purchased from a number of different vendors. 

7.2 pH buffer solutions at pH 2 and 12. These buffers should be used when the samples are< 4 or> 
10. These buffer solutions are also commercially available. 

8.0 INTERFERENCES 

8.1 High levels of sodium can cause interferences when pH levels are > 1 0. The sodium error can 
be reduced by using a low-sodium-error electrode. Strong acid solutions, with a true pH of< 1, 
may give incorrectly high pH measurements. 

8.2 Coatings of oily material or particulate matter can impair electrode response. These coatings can 
usually be removed by gentle wiping or detergent washing. An additional treatment with 1:10 
hydrochloric acid may be necessary to remove any remaining film. 

8.3 Temperature can also effect the final pH readings. The pH meter should have temperature 
compensation which account for changes in the electrode output at various temperatures. 
However, temperature changes can also occur due to changes in the sample as the temperature 
changes. This error cannot be controlled. 

9.0 PROCEDURE 

9.1 Below is the procedure to be followed for the analysis of soil and solid waste samples for pH. 

9.2 Weigh out 50.0 g of each sample and add 50 ml of deionized water. If the sample is 
hygroscopic (i.e. absorbs water), then add water until the sample can be stirred and record the 
total volume of water added. 

9.2.1 Smaller weights can be used if necessary, but the larger weight and volume is 
recommended for better sample reproducibility. 
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9.3 Stir the sample on a stirring plate continuously for 5 minutes and then let the sample stand until 
the solids have settled to the bottom of the beaker (approximately 15 minutes to 1 hour). If the 
solids do not settle out, then the sample may be filtered or centrifuge before analysis. While the 
samples are settling, the pH meter should be calibrated. 

9.3.1 If the supernatant is contains oil and water, then decant off the oily phase and measure 
the pH of the aqueous phase. 

9.4 Calibration of the pH Meter. 

9.4.1 Turn on the pH meter and allow it to warm up. Gather all standards and allow them to 
come to 23 to 27 de g. C. Set the temperature compensation to 25 deg. C. 

9.4.1.1 For samples with an alkaline pH of 11 or greater, the temperature of the sample 
must be within the range of 24 to 26 deg. C. 

9.4.2 Following the manufacturers instructions, calibrate the meter using the 2 different buffer 
solutions that bracket the expected pH of the samples. Normally pH 4 and pH 7 buffer 
solutions are used. 

9.4.3 After the calibration is completed, read back the buffer solutions. Record the results 
of each analysis on the pH worksheet. If the buffers are not within 0.05 pH units, 
then recalibrate the meter. If results above 7 or below 4 are expected, then read 
back the appropriate buffer solutions for the expected range(s). 

9.4.4 After the meter is calibrated, analyze the samples by placing the pH electrode in 
each sample and recording the pH value of the solution. Make sure to rinse the 
electrode well with Dl water between samples. At a minimum, read a bracketing 
buffer solution after every 10 samples. The results for the buffer should be within 
0.2 pH units of the true value 

9.4.4.1 lithe check is outside of the 0.20 pH unit criteria, check the probe for 
problems. If the problems are unrelated to the sample matrix, then resolve 
the problems and reanalyze the samples and the check standards. 

9.4.4.2 If the 0.20 pH unit criteria cannot be met due to difficulties with the probe 
caused by the sample matrix, see the area manager or supervisor. Sample 
results may be reported with a footnote noting the recovery obtained on the 
check standard. 

9.4.5 Record both the pH value and the temperature for all buffer and sample measurements. 
Make sure to record the pH to 2 places past the decimal. 

9.4.6 If corrosivity is requested, then the sample should be reported as non-corrosive in the 
range from greater than 2 to less than 12.5. lithe pH is less than or equal to 2 or 
greater than or equal to 12.5, then the sample should be reported as corrosive. Note: 
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A buffer check at 2 is required for acidic corrosivity checks and a buffer check at 12 is 
required for basic corrosivily checks if the samples are outside of the range of 4 to 10. 

9.4.7 For corrosivity characterization, the sample must be measured at 24 to 26"C if the pH of 
the sample is above 12.0. 

10.0 QUAUTY ASSURANCE 

10.1 At leasl2 pH buffer solutions bracketing the range of the samples and a minimum of 
approximately 3 pH units apart must be analyzed each time the meter is calibrated, or at a 
minimum of once per day each day that the meter is used. These buffer solutions should be 
within 0.05 pH units of the true value. 

1 0.2 A bracketing buffer check should be analyzed, at a minimum, after every 10 samples. This buffer 
should be within 0.2 pH units of the true value of the solution. Refer to section 9.4.4 for corrective 
action if the buffer is outside of this range. 

10.2.1 A buffer check at 2 is required for acidic corrosivity checks and a buffer check at 12 is 
required for basic corrosivity checks if the samples are outside of the range of 4 to 1 0. 

10.3 One duplicate should be analyzed for every 20 samples, or one per batch, whichever is more 
frequent. This quality control point should be evaluated using Accutest's in house quality control 
limits. If no quality control limits are available, default limits of :t 5 percent should be applied 

11.0 DOCUMENTATION REQUIREMENTS 

11.1 All analytical work should be documented on worksheets such as the one attached. All reagent 
preparation information should be written in the reagent preparation log. Lot numbers of 
purchased reagents should be recorded on the analytical worksheet. The analyst should sign 
and date the worksheet 

11.2 All calibration information must also be recorded in the pH calibration logs provided by each pH 
meter. 

11.3 The temperature of the samples and buffers must be recorded for each pH measurement. 

11.4 All pH measurements should be recorded to 2 places past the decimal. 

12.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

12.1 Users ofthis method must perform all procedural steps in a manner that controls the creation 
and/or escape of wastes or hazardous materials to the environment. The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP. All 
safely practices designed to limit the escape of vapors, liquids or solids to the environment 
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must be followed. All method users must be familiar with the waste management practices 
described in section 12.2. 
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12.2 Waste Management Individuals performing this method must follow established waste 
management procedures as described in the waste management SOP, EHS004. This 
document describes the proper disposal of all waste materials generated during the testing of 
samples as follows: 

12.2.1 Non hazardous aqueous wastes. 

12.2.2 Hazardous aqueous wastes 

12.2.3 Chlorinated organic solvents 

12.2.4 Non-chlorinated organic solvents 

12.2.5 Hazardous solid wastes 

12.2.6 Non-hazardous solid wastes 

13.0 ADDITIONAL REFERENCES 

13.1 Refer to manufacturers manuals for all meters in use. 
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Lab Manager: _______ _ 

QA Manager: ________ _ 

METHOD REFERENCE: SWB46 3060A, Revision 1, Dec. 1996 for digestion 
SWB46 7196A, Revision 1, July 1992, for analysis. 

Revision Sections: 3.1. 

1.0 SCOPE AND APPLICATION 

1.1 This method is used to determine the concentration of hexavalent chromium in soils, sludges, 
brick, concrete, and other solid matrices. The solid sample is digested in an alkaline digestion 
solution to solubilize both water soluble and water insoluble hexavalent chromium ccmpounds. 
Magnesium chloride in a phosphate buffer is added to suppress oxidation of Cr(lll). The 
hexavalent chromium is determined in the digestate by reaction with diphenylcarbazide in acid 
solution. The diphenylcarbazide complex produces a characteristic pink color which can be 
measured speclrophotometrically at 540 nm. 

2.0 SUMMARY 

2.1 This method uses an alkaline digestion to solubilize both water-insoluble (with the exception 
of partial solubility of barium chromate in some soil matrices, and water soluble Cr(VI) 
compounds in solid waste samples. The pH of the digestate must be carefully adjusted 
during the digestion procedure. Failure to meet the pH specifications will necessitate 
redigestion of the samples. 

2.2 The sample is digested using 0.28M Na2C03/0.5M NaOH solution and heating at 90- 95"C 
for 60 minutes to dissolve the Cr(VI) and stabilize it against reduction to Cr(lll). 

2.3 The Cr(VI) reaction with diphenylcarbazide is the most common and reliable method for 
analysis of Cr(VI) solubilized in the alkaline digestate. The use of diphenylcarbazide has 
been well established in the cclorimetric procedure, in rapid-test field kits, and in the ion 
chromatographic method for Cr(VI). It is highly selective for Cr(VI) and few interferences are 
encountered when it is used on alkaline digestates. 

3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 

3.1 Reporting Limit The reporting limit for this method is established at 0.40 mg/kg for soils, 
based on the low standard of 0.010 mg/1 x 100 ml volume volume with a sample weight of 2.5 
g. 

3.2 Method Detection Limit. Experimentally determine MDLs using the procedure specified in 40 
CFR, Part 136, Appendix B. This value represents the lowest reportable concentration of an 
individual compound that meets the method qualitative identification criteria. 
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3.2.1 Experimental MDLs must be determined annually for this method. 

3.2.2 Process all raw data for the replicate analysis in each MDL study. Forward the 
processed data to the QA group for archiving. 

4.0 DEFINITIONS 

BATCH: A group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For QC purposes, if the number 
of samples in a group is greater than 20, then each group of 20 samples or less will all be handled 
as a separate batch. 

CALIBRATION CHECK STANDARD. The calibration check standard is a mid-range calibration 
standard. It is recommended that the calibration check standard be run at a frequency of 
approximately 10 percent. (For some methods this is mandatory and for some it is a 
recommendation only. Refer to individual method SOP's) For most methods, the mid-level 
calibration check standard criteria is± 10 percent of the true value. The exception to this rule is if 
the recovery on the calibration check standard is high and the samples to be reported are less than 
the detection limit. 

EXTERNAL CHECK STANDARD. The external check standard is a standard from a separate 
source than the calibration curve that is used to verify the accuracy of the calibration standards. An 
external check must be run a minimum of once per quarter for all analyses where a check is 
commercially available. The laboratory should initially assess laboratory performance of a check 
standard using the control limits generated by the external check supplier. In house limits should 
also be generated once sufficient external check standard data is available to generate limits 
(usually a minimum of 20 to 30 analyses). If the external check is outside of the control limits for a 
given parameter, all samples must be reanalyzed for that parameter after the problem has been 
resolved. 

SPIKE BtANK OR tAB CONTROL SAMPLE. Digest and analyze a laboratory control sample or 
spike blank with each set of samples. A minimum of one lab control sample or spike blank is 
required for every 20 samples. Assess laboratory performance against the control limits specified 
in the SOP. In house limits should also be generated once sufficient external check standard data 
is available to generate limits (usually a minimum of 20 to 30 analyses). If the lab control is outside 
of the control limits for a parameter, all samples must be redigested or redistilled and reanalyzed 
for that parameter. The exception is if the lab control recovery is high and the results of the 
samples to be reported are less than the reporting limit. In that case, the sample results can be 
reported with no flag. Note: If control limits are not specified in the SOP, then default limits of 80 to 
120 percent should be used. 

MATRIX: The component or substrate (e.g., water, soil) which contains the analyte of interest. 
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MATRIX DUPLICATE: A duplicate sample is digested at a minimum of 1 in 20 samples. The 
relative percent difference (RPD) between the duplicate and the sample should be assessed. The 
duplicate RPD is calculated as shown below. Assess laboratory performance against the control 
limits that are specified in the SOP. In house limits are generated once sufficient duplicate data is 
available to generate limits (usually a minimum of 20 to 30 analyses). If a duplicate is out of 
control, fiag the results with the appropriate footnote. If the sample and the duplicate are less than 
5 times the reporting limits and are within a range of± the reporting limit, then the duplicate is 
considered to be in control. Note: If control limits are not specified in the SOP, use default limits of 
±20% RPD. 

(I Sample Result- Duplicate Resultll x 100 = Duplicate RPD 
(Sample Result+ Duplicate Result)/2 

MATRIX SPIKE: The laboratory must add a known amount of each analyte to a minimum of 1 in 20 
samples. The matrix spike recovery is calculated as shown below. Assess laboratory performance 
against the control limits that are specified in the SOP. In house limits are generated once sufficient 
matrix spike data is available to generate limits (usually a minimum of 20 to 30 analyses). If a 
matrix spike is out of control, then the results should be fiagged with the appropriate footnote. If the 
matrix spike amount is less than one fourth of the sample amount, then the sample cannot be 
assessed against the control limits and should be footnoted to that effect. Note: If control limits are 
not specified in the SOP, then default limits of 75 to 125 percent should be used. 

(Spiked Sample Result - Sample Result) x 100 = Matrix Spike Recovery 
(Amount Spiked) 

METHOD BLANK. The laboratory must digest and analyze a method blank with each set of 
samples. A minimum of one method blank is required for every 20 samples. For a running batch, a 
new method blank is required for each different digestion day. If no digestion step is required, then 
the method blank is equivalent to the reagent blank. The method blank must contain the parameter 
of interest at levels of less that the reporting limit for that parameter. If the method blank contains 
levels over the reporting limits, the samples must be redigested or redistilled and reanalyzed. The 
exception to this rule is when the samples to be reported contain greater than 10 times the method 
blank level. In addition, if all the samples are less than a client required limit and the method blank 
is also less than that limit, then the results can be reported as less than that limit. 

METHOD DETECTION LIMITS (MDLSl. The minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration is greater than zero 
and is determined from analysis of a sample in a given matrix containing the analyte. MDLs should 
be determined approximately once per year for frequently analyzed parameters. 

REAGENT BLANK: The reagent blank is a blank that has the same matrix as the samples, i.e., all 
added reagents, but did not go through sample preparation procedures. The reagent blank is an 
indicator for contamination introduced during the analytical procedure. (Note: for methods 
requiring no preparation step, the reagent blank is equivalent to the method blank.) Either a 
reagent blank or a method blank must be analyzed with each batch of 20 samples or less. The 
concentration of the analyte of interest in the reagent blank must be less than the reporting limit for 
that analyte. If the reagent blank contains levels over the reporting limits, the samples must be 
reanalyzed. The exception to this rule is when the samples to be reported contain greater than 10 
times the reagent blank level. In addition, if all the samples are less than a client required limit and 
the reagent blank is also less than that limit, then the results can be reported as less than that limit. 
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REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 
synonymous terms for reagents which conform to the current specifications of the Committee on 
Analytical Reagents of the American Chemical Society. 

REAGENT WATER: Water that has been generated by any method which would achieve the 
performance specifications lor ASTM Type II water. 

REFERENCE MATERIAL: A material containing known quantities of target analytes in solution or in 
a homogeneous matrix. It is used to document the bias of the analytical process. 

STANDARD CURVE: A plot of concentrations of known analyte standards versus the instrument 
response to the analyte. Calibration standards are prepared by successively diluting a standard 
solution to produce working standards which cover the working range of the instrument. Standards 
should be prepared at the frequency specified in the appropriate section. The calibration standards 
should be prepared using the same type of acid or solvent and at the same concentration as will 
result in the samples following sample preparation. This is applicable to organic and inorganic 
chemical analyses. 

5.0 HEALTH & SAFETY 

5.1 The analyst must follow nonnal safety procedures as outlined in the Accutest Laboratory Safety 
Manual which includes the use of safely glasses and lab coats. In addition, all acids are 
corrosive and must be handled with care. Flush spills with plenty of water. II acids contact any 
part of the body, flush with water and contact the supervisor. 

5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 
determined; however, each chemical should be treated as a potential healtlh hazard. 
Exposure to these reagents must be reduced to the lowest possible level. The laboratory is 
responsible for maintaining a current awareness file of OSHA regulations regarding the safe 
handling of the chemicals specified in this method. A reference file of data handling sheets 
must be made available to all personnel involved in these analyses. 

5.3 The following ana lyles covered by this method have been tentatively classified as known or 
suspected human or mammalian carcinogens: hexavalent chromium. 

6.0 PRESERVATION & HOLDING TIME 

6.1 Soil samples should be kept under refrigeration at 4° C until time of digestion. 

6.2 All samples that are analyzed following this method must be analyzed within 30 days of 
sample collection. The alkaline digestate is stable for up to 168 hours after extraction from 
soil. 

7.0 INTERFERENCES 

7.1 Waste material suspected of containing soluble Cr(lll) concentrations greater than 4 times 
the laboratory Cr(VI) reporting limit may have Cr(VI) results that are biased high due to 
method induced oxidation. The addition of Mg (II) salts, in a phosphate buffer, is added to 
suppress this oxidation. 
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7.2 During the analysis of the alkaline digest for hexavalent chromium using diphenylcarbazide, 
high concentrations of molybdenum and mercury(> 200 mgll) can interfere. Concentrations 
of vanadium greater than 10 times the level of hexavalent chromium may also cause 
interferences. 

8.0 APPARATUS 

8.1 Volumetric ftasks and pipets and graduated cylinders, class A. All glassware should be washed 
with soap and tap water and then well rinsed with deionized water. 

8.2 50 and 250 ml glass beakers with watch glasses. All glassware should be washed with soap and 
tap water and then well rinsed with deionized water. 

8.3 Filter paper, 0.45 urn. Acceptable filter papers include the following: MSI cellulostic white grid 
filters, 0.45 um, 47 mm (catalog number E04WG047S1). 

8.4 Filter pump and vacuum filtration apparatus. 

8.5 pH meter. 

8.6 Hot plate, capable of maintaining the digestion solutions at 90 to 95 C, with constant stirring 
ability. 

8.7 Four place analytical balance. 

8.8 Thermometer, calibrated to an NIST certified thermometer a minimum of once per year. 

8.9 Graduated plastic beakers. 

8.10 One or two place balance. 

8.11 Spectrophotometer capable of measurement at 540 nm, providing a light path of 1 em or longer. 
The spectrophotometer should be connected with a strip chart recorder. 

9.0 REAGENTS 

9.1 All reagents should be made from ACS grade reagents unless otherwise noted. Deionized 
water should be used whenever water is needed. The expiration date for standards and 
reagents is the date supplied by the manufacturer or if no expiration date is given, a default of 
6 months is used. For acid solutions (nitric, sulfuric, hydrochloric) the expiration date is 2 years 
from the date of preparation of the solution. 

9.2 Nitric acid, HN03, concentrated, trace metals grade. 

9.3 Nitric acid, HN03, 5.0 M, trace metals grade. Add 32 ml of concentrated nitric acid to 
approximately 50 ml of Dl water. Dilute to a final volume of 100 ml with Dl water and mix well. 
Store at 20-25•C in the dark. Do not use concentrated nitric acid to make up the 5.0 M solution 
if it has a yellow tinge. The yellow color is indicative of a photo reduction of nitrate to nitrite, a 
reducing agent for Cr(VI). 
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9.4 Sodium Carbonate, Na2C03, anhydrous. 

9.5 Sodium Hydroxide, NaOH. 

9.6 Magnesium Chloride, MgCI2 (anhydrous). Note: 392.18 mg of MgCI, is equivalent to 1 00 mg 
ofMg , .. 

9.7 Phosphate Buffer Solution (0.5 M K2HPOJ0.5 M KH 2P04 buffer at pH 7): Dissolve 87.09 g of 
K2HP04 and 66.04 g of KH2P04 into 700 ml of distilled deionized water. Transfer to a 1 liter 
volumetric flask and dilute to volume. 

9.8 Digestion Solution: Dissolve 20.0 g of NaOH and 30.0 g of Na2C03 in distilled deionized water 
in a one-liter volumetric flask and dilute to the mark. Store the solution in a tightly capped 
polyethylene bottle at 20 to 25"C and prepare fresh monthly. The pH of this digestion solution 
must be checked before using. If the pH is not greater than or equal to 11.5, then the digestion 
solution should be discarded and a new solution should be made up. 

9.9 Insoluble hexavalent chromium spike, lead chromate, PbCr04• The insoluble matrix spike is 
prepared by adding 10 to 20 mg of PbCr04 to the insoluble matrix spike aliquot. 

9.10 Soluble hexavalent chromium spiking solution stock. A 1000 mg/1 stock solution of 
potassium dichromate can be used as the stock solution for the spiking solution. 
(Available as 1 000 mg/1 chromium solution, AAS grade from Fisher or equivalent). 

9.11 Soluble hexavalent chromium spiking solution, 100 mgn. Add 10.0 ml of the 1000 mg/1 
hexavalent chromium to a 100 ml volumetric flask and dilute to volume with Dl water. 
Mix well. One (1.00) ml of this spiking solution can be used to spike the soluble matrix 
spike aliquot. The approximate level of the spike in the spiked sample will be 40 mg/kg. 

9.12 Sulfuric acid, 1 0 percent (vlv). Add 1 0 ml of concentrated sulfuric acid to approximately 
70 ml of Dl water. Mix well and let cool. Dilute to a final volume of 100 ml with Dl water. 

9.13 Acetone. Do not use acetone that comes in a container with a metal or metal lined cap. 

9.14 Diphenylcarbazide solution. Dissolve 0.250 g of 1,5 diphenylcarbazide in 50 ml of 
acetone. Store in a brown or a foil covered bottle to minimize exposure to light. Discard 
when the solution becomes discolored or monthly, whichever comes first. (Note: Be 
sure to check the quality of the diphenylcarbazide solution before adding it to the sample. 

9.15 Hexavalent Chromium Calibration Standard Solutions. The calibration standards must 
be 

prepared fresh daily or each time the analysis is run. For instrument calibration, prepare 
the standards from the stocks as shown below. For all standards, add 50 ml of digestion 
solution to a labeled plastic beaker and then pipet in the appropriate amount of a stock 
solution. Do not dilute these standards to the final volume at this time. Refer to step 
10.8 in the procedure section for further instructions. 

9.15.1 Hexavalent Chromium, 10 mg/1 stock solution. Add 1.00 ml of 1000 mg/1 hexavalent 
chromium to a 100 ml volumetric flask and dilute to volume with Dl water. Mix welL 
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9.15.2 Hexavalent Chromium, 1.0 mgn stock solution. Add 10 ml of 10 mg/1 hexavalent 
chromium to a 1 00 ml volumetric flask and dilute to volume with Dl water. Mix well. 
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9.15.3 Add the amount of stock specified below to the 50 ml of digestion solution. 

Blank: No spike is added to the blank. 
0.010 mg/1. Add 1.0 ml of 1.00 mg/1 
0.050 mg/1: Add 0.50 ml of 10.0 mg/1. 
0.100 mg/1: Add 1.00 ml of10.0 mg/1. 
0.300 mg/1: Add 3.00 ml of 10.0 mg/1. 
0.500 mg/1: Add 5.00 ml of 10.0 mg/1. 
0.800 mg/1: Add 8.00 ml of 10.0 mg/1. 
1.00 mg/1: Add 10.0 ml of 10.0 mg/1. 

9.16 Hexavalent Chromium CCV (Continuing Calibration Verification) Solutions. The check 
standards must be prepared fresh daily or each time the analysis is run. Prepare the 
standards from the stocks as shown below. All check standards must go through the 
entire digestion process, starting at step 1 0.3. A minimum of 4 check standards should 
be made for a batch of 20 samples. Note: The check standards must be made from a 
different source than the calibration standards. 

9.16.1 Hexavalent Chromium 10.0 mg/1 stock solution. Add 2.00 ml of 1000 mg/1 
hexavalent chromium to a 200 ml volumetric flask and dilute to volume with 01 
water. Mix well. 

9.16.2 For initial calibration curves that have the 1.00 mg/1 standard as the upper limit, a 
calibration check at 0.500 mg/1 must be used. Therefore, add the amount of stock 
solution specified below to 50 ml of digestion solution. Do not dilute to a final 
volume. This entire solution should be digested. 

0.500 mg/1: Add 5.00 ml of the 10.0 mg/1 stock solution 

10.0 DIGESTION PROCEDURE 

Below is a step-by-step procedure for the digestion of samples for the determination of hexavalent chromium. 

10.1 For each sample to be analyzed, weight out 2.5:!: 0.10 g of the sample into a clean, labeled 
glass beaker. A one or two place balance may be used for this weighing. The sample should 
be well mixed before the aliquot is removed as described in OQA-042, the representative 
sample aliquot SOP. 

1 0.1.1 For the sample that is to be used for the quality control sample, weigh out six 2.5:!: 0.10 
g aliquots from the well mixed sample .. One aliquot will be for the soluble Cr(VI) matrix 
spike, one aliquot will be for the insoluble Cr(VI) matrix spike, one aliquot will be for the 
original sample analysis, one aliquot will be for the duplicate sample analysis, and the 
remaining two aliquots will be used to complete the procedures required if the initial 
post-digest spike does not meet the:!: 15 criteria. 

10.2 Add the spikes to the matrix spikes and the spike blanks. 

10.2.1 Spike the soluble Cr(VI) matrix spike with 1.0 ml of the 100 mg/1 Cr(VI) spiking solution. 
{Check with the area supervisor or manger before starting to see if an additional spike 
level will be needed.) 

R2-0001394



ACCUTEST LABORATORIES 
STANDARD OPERATING PROCEDURE 

FIN EGN214-09 
Pub. Date: 10/31/1996 
Rev. Date: 2/18/10 
Page 9 of 15 

1 0.2.2 Spike the soluble Cr(VI) spike blank with 1.0 ml of the 1 00 mg/1 Cr{VI) spiking solution. 

1 0.2.3 Using an analytical balance, weigh out 0.010 to 0.020 g of PbCr04 onto a clean piece of 
weighing paper and carefully add the spike into the insoluble matrix spike sample. 
Make sure to record the weight used. 

10.2.4 Note: This second spike blank is optional. Using an analytical balance, weigh out 0.010 
to 0.020 g of PbCr04 onto a clean piece of weighing paper and carefully add the spike 
into the insoluble spike blank sample. Make sure to record the weight used. 

10.3 Add 50 ml of digestion solution to each sample. Also add 0.392 g of MgCI2 and 0.5 ml of the 1.0 
M phosphate buffer. In addition to the samples, 3 extra beakers should be prepared for the 
method blank, the soluble Cr{VI) spike blank, and the insoluble Cr(VI) spike blank. 

1 0.4 In addition to the samples, the CCV (continuing calibration check) standards should also be 
digested. Add the entire CCV solution (refer to step 9.16) into a clean, labeled glass beaker. 
Also add approximately 0.392 g of MgCI2 and 0.5 ml of the 1.0 M phosphate buffer. 

1 0.5 Cover all samples and quality control (including the calibration check samples) with watch 
glasses. Add a stirring bar to each sample and stir the samples for at least 5 minutes without 
heating. 

1 0.6 Place the samples on a stirring hot plate that has been preheated to 90 to 95'C. Heat the 
samples with constant stirring for 60 minutes, maintaining a temperature range of 90 to 95'C. 
The temperature should be measured by placing a calibrated thermometer in an extra beaker 
containing digestion reagent on the hot plate. The temperature must be recorded at 30 minutes 
and 60 minutes during the digestion process. Both the start and the stop time of the digestion 
must be recorded. 

10.7 Cool the samples to room temperature. Filter them through 0.45 urn filter paper. Rinse the filter 
and filtration apparatus with Dl water and transfer the filtrate into labeled graduated plastic 
beakers. 

10.7.1 If the filters become clogged using the 0.45 urn filter paper, a larger size filter paper 
(Whatman GFB or GFF) may be used to prefilter the samples. However, the final 
filtration must be through the 0.45 urn filters. If a pre-filtration is required, it should be 
recorded on the digestion log. 

10.7.2 The solids and the filter remaining after the filtration of the matrix spikes may need to be 
saved in a labeled plastic beaker and stored in the refrigerator. If low recoveries are 
obtained on the matrix spikes, these solids may be needed for additional analyses. 
Check with the area supervisor or manager for further instructions. 

10.7.3 At this point, the digestates are stable and may be held tor up to 168 hours before 
proceeding with step 1 0.8. 

10.8 Do not start this step unless the analysis will be started within one hour after this step has been 
completed. The calibration standards should also be taken through this process. 

1 0.8.1 Place a stirring bar in the sample and place it on a stirring plate. Adjust the pH of the 
solution between 7.00 and 8.00 by carefully adding 5.0 M nitric acid to the digestate 
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while constantly measuring the pH Do not let the pH of the solution go below 7.00. If 
the pH goes below 7.00, lhen the digestate must be discarded and a new digestate 
prepared. Make sure to record the final pH. 

10.8.2 If lhe pH is changing too rapidly with 5.0 M nitric acid, then a more dilute solution of 
nitric acid may be used for the pH adjustment. 

10.8.3 Carbon dioxide and nitric acid fumes will be evolved during this process. Therefore, 
this step must be performed in a hood or well ventilated area. 

10.9 Quantitatively transfer the contents of the beaker to a 100 ml volumetric flask or class A 
graduated cylinder and adjust the sample volume to the mark with 01 water. Mix well. At this 
point, a brief description of each sample (color, turbidity, etc.) can be added to the digestion log. 

10.9.1 tf the same cylinder is used for multiple samples, it must be rinsed with deionized water 
at least 3 times between samples. 

11.0 ANALYSIS PROCEDURE 

11.1 Turn on the spectrophotometer and let it warm up lor at least 30 minutes. Set the wavelength to 
540 nm and adjust the zero. 

11.2 Using a class A graduated cylinder, transfer quantitatively 45.0 ml of the sample or standard to 
be analyzed to a labeled plastic beaker. 

11 .3 Add 1.0 ml of diphenylcarbazide solution and mix well. 

11.4 Slowly add 10 percent sulfuric acid to each sample, mixing well after each addition. Adjust the 
pH to a range of 1.5 to 2.5. Test the pH of each sample with a pH meter when the 
effervescence is minimal and record this reading. (On some samples, a small amount of 
effervescence has been observed several hours after the pH adjustment was completed.) 

11.4.1 A background corredion point must also be prepared for each sample with 10 ml of 
sample adjusted to a pH of 1.5 to 2.5 with sulfuric acid. The background correction 
point should not contain diphenylcarbazide. Make sure to record the adjusted pH of 
the background correction point. 

11.5 If the samples are turbid at this point, filter them through a 0.45 urn filter. If the sample aliquot is 
filtered, the background aliquot must also be filtered. 

11.6 Transfer the samples to 50 ml volumetric flasks or class A graduated cylinders and dilute to a 
final volume of 50 ml with Dl water. Let the samples stand for 5 to 1 0 minutes after the reagents 
are added lor full color development. 

11 .6.1 If the same cylinder is used for multiple samples, it must be rinsed with deionized water 
at least 3 times between samples. 

11.7 Read the standard calibration curve first, and then a calibration check standard and a reagent 
blank, making sure to record all results on the strip chart recorder. The correlation coefficient for 
the curve must be greater than or equal to 0.995, the check standard must be within 10 parcent 
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of the true value. and the reagent blank must be less than the reporting detection limit before the 
analysis can be continued. 

r = I(x - x)(y- y) 

-.fi".(x-x)2 I(y -y)2 

Where r = correlation coefficient 
x = amount of analyte 
y = response of instrument 

x = average of x values 

y = average of y values 

11.8 After the curve and the initial quality control are completed, the samples may be analyzed. First 
read the sample result. If the result is over the highest point in the calibration curve, do not read 
the background correction point. If the result is within the calibration curve, the background 
correction point must be read immediately after the sample analysis is complete and before 
starting the next sample. 

11.9 After every 10 samples or every 20 readings (1 0 samples plus 1 0 background correction 
points), a digested CCV and a reagent blank will be analyzed. The reagent blank must be less 
than the reporting limit, and the CCV must be within 10% of the true value. If they are outside of 
this range, do not proceed. Check with the laboratory supervisor or manager for further 
directions. 

11.1 0 After the quality control sample analysis is completed, prepare a post-digest spike on this 
sample. The sample should be spiked at 2 times the concentration found in the original sample 
aliquot or 40 mg Cr(VI)/kg, whichever is greater. Then proceed through steps 11.3 to 11.6 and 
analyze the spiked sample. Calculate the recovery immediately. If the recovery is not within 85 
to 115 percent, proceed to steps 11.11 and 11.12. 

11.1 0.1 The 40 mglkg spike can be made by spiking a 45 ml aliquot of digestate containing 
1.125 g of digested sample with 0.45 ml of 100 mg/1 Cr(VI) standard (Section 9.1 0). 

11.1 0.2 This spiking level requirement is taken from method 3060a. A lower level spiking 
requirement is given in the NJDEP 71 96A method, but guidance from the state 
suggested using the 3060A spiking levels when following the 3060a digestion. 

11.11 Dilute by a factor of 1 :5 a fraction of the quality control sample. Place 45 ml of the diluted sample 
into a plastic beaker. Then proceed through steps 11.3 to 11.6 and analyze the sample. Also 
prepare a background correction point at this dilution and analyze it immediately following the 
analysis of the diluted sample. 

11.12 Take an additional 45 ml aliquot of the sample and adjust the pH to between 8.0 and 8.5 using 
1.0 N NaOH. Record the final pH. Then spike the sample at 2 times the concentration found in 
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the original sample aliquot or 40 mg Cr(VI)Jkg, whichever is greater. After the sample is spiked, 
proceed with steps 11.3 through 11.6, and analyze the pH adjusted post-digest spike. 

11.13 The calculations should be done as shown below. Values less than the IDL should be treated as 
zero for all calculations. 

11.13.1 Calculation of the sample result. 

Cone. Cr(VI) in the sample in mg/kg = 

(cone. in digestate in ug/mll x (final volume in mil x DF 
(Initial sample weight in g) x (%solids/100 

11 .13.2 Calculation of amount spiked. 

Spike amount (SA) in mg/kg = 

(cone. of spiking solution, uq/mll x (vol. of spike, ml) 
(initial sample weight in g) x (%solids/1 00) 

11.13.3 Calculation of mal!ix spike recovery. 

MS Rec. = (SSR- SRl x 100 
SA 

where SSR = Spiked sample result 
SR = Sample result and 
SA= Spike added. 

11.13.4 Calculation of duplicate rpd. 

Dup RPD. = (SR- DR) x 100 
{(SR + DR)/2) 

where SR = Sample result and 
DR= Duplicate result. 

12.0 QUALITY CONTROL 

This section outlines the minimum QAJQC operations necessary to satisfy the analytical requirements as 
taken from these methods. Make sure to check with the laboratory supervisor or manager for any additional 
client specific quality control requirements. 

12.1 A new 5 point calibration curve must be analyzed on each analysis day. The calibration curve 
must have a correlation coefficient greater than or equal to 0.995 percent. 

12.2 All samples should initially be analyzed undiluted. If the sample concentraUon is higher than the 
highest standard, then the sample should be diluted and reanalyzed. The dilution should be 
made so that, if possible, the sample is in the mid-range of the calibration curve. 
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12.3 One preparation blank is required for each set of 20 samples or less or with each batch, 
whichever is most frequent. The preparation blank must contain all of the reagents in the sample 
volumes as used in the preparation of the samples. (The preparation blank should never be 
used to blank correct the samples.) The preparation blank must be less than the reporting limit. If 
the preparation blank does not meet the criteria, then the entire batch must be redigested. 

12.4 A continuing calibration verification (CCV) standard at approximately the mid-point of the curve 
must be analyzed after every 10 samples or every 20 readings (1 0 sample readings plus 10 
background readings). The CCV standard must be prepared from a different stock than the 
calibration curve and should be taken through the digestion process as outlined in the procedure 
section of this SOP. A CCV standard must be analyzed at the beginning of the analysis 
immediately after the analysis of the calibration curve. All CCV standards must be within 10 
percent of the true value for that standard. If they are outside of this range, do not proceed. 
Check with the laboratory supervisor or manager for further directions. 

12.5 A reagent blank (or CCB) must be analyzed after each CCV. The reagent blank must be less 
than the reporting detection limit. If this criteria is not met do not proceed. Check with the 
laboratory supervisor or manager for further directions. 

12.6 A duplicate sample must be prepared and analyzed for each set of 20 samples of a similar matrix 
or with each batch, whichever is smaller. An acceptance criteria of 20 percent relative percent 
difference should be applied if the original and duplicate sample values are greater than or equal 
to 4 times the reporting detection limit. If the values are less than 4 times the reporting detection 
limit, then a control limit of.:': the reporting detection limit should be applied. 

12.7 Both a soluble and an insoluble hexavalent chromium matrix spike must be prepared and 
analyzed for each set of 20 samples of a similar matrix or with each batch, whichever is smaller. 
The acceptance range for matrix spike recoveries is 75 to 125 percent recovery. If the matrix 
spike recoveries for either the soluble or the insoluble spikes are not within these recovery limits, 
then the lab supervisor or manager must be immediately notified. The client services deparment 
will then be notified to contact the client. The method requires additional testing as listed below, 
but the lab should not proceed with this testing until client approval is obtained and the testing is 
logged into the LIMS system. 

12.7.1 All samples and quality control must be rehomogenized, redigested and reanalyzed to 
verify the original sample results. 

12.7.2 Additional tests, such as oxidation-reduction potential, pH, sulfide, ferrous iron, etc., 
may be requested to help quantify the reducing nature of the sample. For some 
projects, eH and pH analysis may be specified for all samples at the start of the project. 
Eh and pH data plots must be provided in the data deliverable if this analysis is 
specified 

12.7.3 A mass balance study for total chromium may be done, using the digested solids 
remaining after the alkaline digestion and filtration of the matrix spike and from a 
unspiked aliquot of the sample. 

12.8 A post-digest spike must be prepared and analyzed for each set of 20 samples of a similar matrix 
or with each batch, whichever is smaller. The acceptance range for post digest spike recoveries 
is 85 to 115 percent recovery. 
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12.9 A spike blank or lab control sample must be prepared and analyzed for each set of 20 samples of 
a similar matrix or with each batch, whichever is smaller The spike blank or lab control can be 
prepared using either soluble or insoluble hexavalent chromium as the spike. The acceptance 
range for the spike blanks is 80 to 120 percent recovery. If the spike blanks are not within that 
range, then the entire batch must be redigested and reanalyzed. 

13.0 DOCUMENTATION REQUIREMENTS 

13.1 The analyst should document all relevant information, including all sample weights and volumes, 
digestion times and temperatures, all intermediate and final pH values, all times relevant to the 
pH adjustment process, all sample and background analysis results, and any relevant 
comments for any section of the digestion or analysis. Sample digestion and analysis sheets 
are provided. 

13.2 Analyses are done using an automated analysis spreadsheet where the sample absorbances 
are recorded electronically. If this electronic recording option is not available, then the analyst 
must verify all recorded absorbances. All reagent identification numbers should be recorded on 
the sample worksheets. In addition, all reagent information such as lot numbers should also be 
recorded in the reagent logbook. 

14.0 DATA REVIEW AND REPORTING 

14.1 All samples should be updated to analysis (GN) batches in the LIMS system. The analyst 
should calculate all matrix spike, duplicate, external, and CCV recoveries and review the 
results of all blanks. 

14.2 All documentation must be completed, including reagent references and spike amounts and 
spiking solution references. 

14.3 A data file should be exported to the LIMS system and the spike amounts should be entered 
into the file at the GNAPP process step. 

14.4 A final data package, consisting of the prep and analysis raw data, the LIMS cover page, the 
reagent reference pages, and the QC summary pages must be turned into the area 
supervisor or other senior reviewer for review. 

14.5 After review by the supervisor, the data is released in the LIMS for access to the clients. 

15.0 POLLUTION PREVENTION & WASTE MANAGEMENT 

15.1 Users of this method must perform all procedural steps in a manner that controls the 
creation and/or escape of wastes or hazardous materials to the environment. The amounts 
of standards, reagents, and solvents must be limited to the amounts specified in this SOP. 
All safety practices designed to limit the escape of vapors, liquids or solids to the 
environment must be followed. All method users must be familiar with the waste 
management practices described in section 15.2. 
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15.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described in the waste management SOP, EHS004. This 
document describes the proper disposal of all waste materials generated during the testing 
of sam pies as follows: 

15.2.1 Non hazardous aqueous wastes 

15.2.2 Hazardous aqueous wastes 

15.2.3 Chlorinated organic solvents 

15.2.4 Non-chlorinated organic solvents 

15.2.5 Hazardous solid wastes 

15.2.6 Non-hazardous solid wastes 

16.0 ADDITIONAL REFERENCES 

16.1 No additional references are required for this SOP. 
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lab Manager: -?"'tu"a &l&t... 
I V.#/ ./ 

QA Manager: f!J. J_.~ 
.'~ 1!.J ·Nvf<; 

1.1 This method Is used to determine the concentration of hexavalent chromium in aqueous matrices. 
The hexavalent chromium Is determined in the sample by reaction with dlphenylcarbazlde in acid 
solution. The dlphenylcarbazide complex produces a characteristic pink color that can be measured 
spectrophotometrlcally at 540 nm. 

2.0 SUMMARY 

2.1 Dissolved hexavalent chromium, In the absence of Interfering amounts of substances such as 
molybdenum, vanadium, and mercury, may be determined colorimetrically by reaction with 
diphenylcarbazide in acid solution. A red-violet color of unknown composition is produced. The 
reaction Is very sensitive, the absorbency index per gram atom of chromium being about 40,000 at 
540 nm. Addition of an excess of diphenylcarbazide yields the red-violet product, and fts 
absorbance is measured photometrically at 540 nm. 

3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 

3.1 Reporting Limit. The reporting limn for this method Is established at 0.010 mg/1. 

3.2 Method Detection Limit. Experimenlally determine MDLs using the procedure specified in 40 CFR, 
Part 136, Appendix B. This value represents the lowest reportable concentration of an individual 
compound that meets the method qualitative Identification crl1erla. 

3.2.1 Experimental MDLs must be determined annually for this method. 

3.2.2 Process all raw data lor the replicate analysis in each MDL study 

4.0 DEFINITIONS 

BATCH: A group of samples which behave similarly with respect to the sampling or the testing procedures 
being employed and which are processed as a unit. For QC purposes, if the number of samples in a 
group is greater than 20, then each group of 20 samples or less will all be handled as a separate batch. 

CALIBRATION CHECK STANDARD. The calibration check standard is a mid-range calibration standard. 
Ills recommended that the calibration check sta~dard be run at a frequency of approximately 10 percent. 
{For some methods this Is mandatory and for some ills a recommendation only. Refer to individual 
method SOP's) For most methods, the mid-level calibration check standard criteria is :t: 10 pencent of the 
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true value. The exception to this rule Is If the recovery on the calibration check standard is high and the 
samples to be reported are less than the detection limit. 

EXTERNAL CHECK STANPARI:!. The external check standard is a standard from a separate source than 
the calibration curve that is used to verify the accuracy of the calibration standards. An external check 
must be run a minimum of once per quarter for all analyses where a check is commercially available. The 
laboratory should initially assess laboratory performance of a check standard using the control limits 
generated by the external check supplier. ln house limits should also be generated once sufficient 
external check standard data is available to generate limits (usually a minimum of 20 to 30 analyses). If 
the external check is outside of the control limits for a given parameter, all samples must be reanalyzed for 
that parameter after the problem has been resolved. 

SPIKE BLANK OR LAB CONTROL SAMPLE. Digest and analyze a laboratory control sample or spike 
blank with each set of samples. A minimum of one lab control sample or spike blank ls required for every 
20 samples. Assess laboratory performance against the control limits specified in the SOP. In house limits 
should also be generated once suffiCient external check standard data is available to generate limits 
(usually a minimum of 20 to 30 analyses). If the lab control is outside of the control limits for a parameter, 
all samples must be redigested or redistilled and reanalyzed for that parameter. The exception Is If !he lab 
control recovery is high and the results of the samples to be reported are less than the reporting limit. In 
that case, the sample results can be reported with no flag. Note: If control limits are not specified in the 
SOP, then default limits of 80 to 120 percent should be used. 

MATRIX; The component or substrate (e.g., water, soil) which contains the analyte of interest. 

MATRIX DUPLICATE: A duplicate sample Is digested at a minimum of 1 in 20 samples. The relative 
percent difference (RPD) between the duplicate and the sample should be assessed. The duplicate RPD 
is calculated as shown below. Assess laboratory performance against the control limits that are specified 
in the SOP. In house limits are generated once sufficient duplicate data is available to generate limits 
(usually a minimum of 20 !o 30 analyses). If a duplicate is out of control, flag the results with the 
appropriate footnote. If the sample and the duplicate are tess than 5 Urnes the reporting limits and are 
within a range of± the reporting limit, then the duplicate is considered to be in control. Note: If control 
limits are not specifJed in the SOP, use default limits of± 20% RPD. 

(!Sample Result- Duplicate Result!\ x 100 = Duplicate RPD 
(Sample Result + Duplicate Result)/2) 

MATRIX SPIKE: The laboratory must add a known amount of each analyte to a minimum of 1 in 20 
samples. The matrix spike recovery is calculated as shown below. Assess laboratory performance against 
the controllimHs that are specified in the SOP. In house limits are generated once sufficient matrix spike 
data is available to generate limits (usually a minimum of 20 to 30 analyses). If a matrix spike is out of 
control, then the results should be Hagged with the appropriate footnote. If the matrix spike amount is less 
than one fourth of the sample amount, then the sample cannot be assessed against the control limits and 
should be footnoted to thai effect. Note: If control limits are not specified in the SOP, then default limits of 
75 to 125 percent should be used. 

(Spiked Sample Result- Sample Result) x 100 =Matrix Spike Recovery 
{Amount Spiked) 

METHOD BLANK. The laboratory must digest and analyze a method blank with each set of samples. A 
minimum of one method blank Is required for every 20 samples. For a running batch, a new method blank 
is required for each different digestion day. If no digestion step is required, then the method blank Is 
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equivalent to the reagent blank. The method blank must contain the parameter of interest at levels of less 
that the reporting limit for that parameter. If the method blank contains levels over the reporting limits, the 
samples must be redigested or redistilled and reanalyzed. The exception to this rule is when the samples 
to be reported contain greater than 10 limes the method blank level. In addition, if all the samples are less 
than a client required limit and the method blank is also less than that limit, then the results can be 
reported as less than that limit. 

METHOD DETECTION LIMITS !MDLS The minimum concentraflon of a substance that can be measured 
and reported with 99% confidence that the analyte concentration is greater than zero and is determined 
from analysis of a sample in a given matrix containing the analyte. MDLs are determined approximately 
once per year for frequently analyzed parameters. 

REAGENT BLANK: The reagent blank Is a blank that has the same matrix as the samples, i.e., all added 
reagents, but did not go through sample preparation procedures. The reagent blank is an indicator for 
contamination introduced during the analytical procedure. (Note: for methods requiring no preparation 
step, the reagent blank is equivalent to the method blank.) Either a reagent blank or a method blank must 
be analyzed with each batch of 20 samples or less. The concentration of the analyte of interest in the 
reagent blank must be less than the reporting limit for that analyte. If the reagent blank contains levels 
over the reporting limlis, the samples must be reanalyzed. The exception to this rule is when the samples 
to be reported contain greater than 10 times the reagent blank level. In addition, W all the samples are less 
than a client required limit and the reagent blank is also less than that limit, then the results can be 
reported as less than that limit. 

REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 
synonymous terms for reagents which conform to the current specifications of the Committee on Analytical 
Reagents of the American Chemical Society. 

REAGENT WATER: Water that has been generated by any method which would achieve the 
performance specifications for ASTM Type II water. For organic analyses, see the definiHon of organic­
free reagent water. 

REFERENCE MATERIAL: A material containing known quantities of target analytes in solution or in a 
homogeneous matrix. It is used to document the bias of the analytical process. 

STANDARD CURVE: A plot of concentrations of known analyte standards versus the instrument 
response to the analyte. Calibration standards are prepared by successively diluting a standard solution to 
produce working standards which cover the working range of the instrument. Standards should be 
prepared at the frequency specified in the appropriate section. The callbralion standards should be 
prepared using the same type of acid or solvent and at the same concentration as will result in the 
samples following sample preparation. This Is applicable to organic and Inorganic chemical analyses. 
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5.1 The analyst must follow normal safely procedures as ouUined in the Accutest Laboratory Safely Manual 
which Includes the use of safely glasses and lab coats. In addition, all acids are corrosive and must be 
handled with care. Flush spills with plenty of water. If acids contact any part of the body, flush with 
water and contact the supervisor. 

5.2 The toxicity or carcinogenicity of each reagent used In this method has not been precisely 
determined; however, each chemical must be treated as a potential health hazard. Exposure to 
these reagents must be reduced to the lowest possible level. The laboratory is responsible for 
maintaining a current awareness file of OSHA regulations regarding the sale handling of the 
chemicals specified in this method. A reference file of data handling sheets must be made available 
to all personnel Involved in these analyses. 

5.3 The following analytes covered by this method have been tentatively classified as known or 
suspected, human or mammalian carcinogens: hexavalent chromium. 

6.0 PRESERVATION & HOLDING TIME 

6.1 Refrigerate all samples at 4°C until the time of analysis. 

6.2 The holding lime for this method is 24 hours from the lime of collection. Analyze all samples within 
24 hours. 

7.0 INTERFERENCES 

7.1 The hexavalent chromium reaction with diphenylcarbazide is usually free from Interferences. 
However, certain substances may interfere if the hexavalent chromium concentraUon Is relaUvely 
low. Hexavalent molybdenum and mercury salts also react to form color with the reagent: however, 
the red-violet intensities produced are much lower than those for chromium at the specified pH. 
Concentrations of up to 200 mg/L of molybdenum and mercury can generally be tolerated. 
Vanadium interferes strongly, but concentrations up to 1 0 times that of hexavalent chromium will not 
generally cause interference. 

7.2 Iron in concentrations greater than 1 mg/L may produce a yellow color, but the ferric iron color is not 
strong and difficully is not normally encountered if the absorbance Is measured photometrically at 
the appropriate wavelength. 

7.3 Reducing substances such as organic matter or sulfides can convert hexavalent chromium to 
trivalent chromium. These reactions may occur in the natural environment and during the digestion 
and measurement processes. 

8.0 APPARATUS 

8.1 Spectrophotometer capable of measurement at 540 nm, providing a light path of 1 em or longer. 

8.2 50 ml graduated cylinder (class A) with a stopper. 

8.3 Volumetric flasks, class A. 
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8.5 Filter paper, 0.45 urn and 0.10 um. Acceptable filter papers include the following: 

8.5.1 MSI cellulosticwhite grid filters, 0.45 urn, 47 mm (catalog number E04WG047S1) 

8.5.2 Porectics polycarbonate membrane filters, 0.10 urn, 47 mm (catalog number 13010) 

8.6 Filter pump and vacuum filtration apparatus. 

8.7 pH meter. Orton pH/ISE Meter Model 710A or equivalent 

8.8 Four-place analytical balance. Acculab LA-110 or equivalent. 

8.9 Graduated Plastic Beakers. 

8.10 One or two place balance. Ohaus Galaxy4000 or equivalent. 

9.0 REAGENTS 

9.1 All chemicals listed below are reagent grade unless otherwise specified. Use deionized water 
whenever water is required. The expiration date for standards and reagents is the date supplied by 
the manufacturer or if no expiration date is given, a default of 6 months is used. For acid solutions 
(nitric, sulfuric, hydrochloric) the expiration date is 2 years from the date of preparation of the 
solution. 

9.2 Sulfuric acid, 10 percent (vlv): Add 10 ml of concentrated sulfuric acid to approximately 70 ml of Dl 
water. Mix well and let cool. Dilute to a final volume of 100 ml with Dl water. 

9.3 Diphenylcarbazide Solution: Dissolve 250 mg of 1,5 dipheny!carbazide in 50 ml of acetone. Mix 
well. Store in a brown bottle or in a foil wrapped container to protect the solution from the light. 
Discard when the solution becomes discolored or monthly, whichever comes first. (NOTE: Make 
sure to check the quality of the dipheny!carbazide solution before adding it to the samples.) 

9.4 Acetone. Do not use acetone that comes in container with metal or metal-lined caps. 

9.5 Hexavalent Chromium Stock Solution. A 1000 mg/L (as Cr(VI))stock solution of potassium 
dichromate can be used as the stock solution for the spiking solutions and calibration standards. 
(Available as 1000 mg/L chromium solution, AAS grade from Fisher.) 

9.6 Hexavalent Chromium Calibration Standard Solutions: Prepare the calibration standards fresh daily 
or each time the analysis is run. For Instrument calibration, pre.,are the standards from the stocks as 
shown below. 

9.6.1 Hexavalent Chromium 5.00 mg/L stock solution. Add 1 .00 ml of 1000 mglt hexavalent 
chromium to a 200 ml volumetric flask and dilute to volume with Dl water. Mix well. 

9.6.2 Hexavalent Chromium 1.00 mgft stock solution. Add 10.00 mi of 5.0 mg/L hexavalent 
chromium to a 50 ml volumetric flask and dilute to volume with Dl water. Mix well. 
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9.6.3 Hexavalent Chromium 7.5 mg/l stock solution. Dilute 1.50 ml of the 1000 mg/l stock 
solution to a final volume of 200 ml with Dl water and mix well. (For use for spiking.) 

9.6.4 Add the amount of stock specified below to the 50 ml volumetrics and bring to a final 
volume of 50 ml with Dl water. 

Blank: No spike is added to the blank. 
0.010 mgn: Add 0.50 ml of 1.00 mg/L. 
0.050 mg/L: Add 0.50 ml of 5.00 mg/L. 
0.100 mg/L: Add 1.00 ml of 5.00 mg/l. 
0.300 mg/L: Add 3.00 ml of 5.00 mg/l. 
0.500 mg/L: Add 5.00 ml of 5.00 mg/l. 
0.800 mg/L: Add 8.00 ml of 5.00 mg/l. 
1 .00 mg/L: Add 1 0.0 ml of 5.00 mg/l. 
2.00 mg/L: Add 20.0 ml of 5.00 mg/L. (•) 

(•) If the curve is more linear without the 2.00 mg/1 standard, then do not use this standard. 

9.7 Hexavalent Chromium Check Standard Solutions: Prepare the check standards fresh daily or each 
time the analysis is run. Prepare the standards from the stocks as shown below. NOTE: Prepare 
the check standards from a different source than lhe calibration standards. 

9.7.1 Hexavalent Chromium 5.0 mg/L stock solution. Add 1.00 ml of 1000 mg/L hexavalent 
chromium to a 200 ml volumetric flask and dilute to volume with Dl water. Mix well. 

9. 7.2 Add the amount of stock specified below to Dl water and dilute to a final volume of 50 mi. 

9.7.2.1 For initial calibration curves that have the 2.00 mg/L standard as the upper limit, a 
calibration check at 1.00 mg/L Is used. Therefore, add the amount of stock solution 
specified below to Dl water and dilute to a final volume of 50 ml: 

1.00 mg/l: Add 10.00 ml of the 5.00 mg/L stock solution . 

9.7.1.1 For initial calibration curves that have the 1.00 mg/L standard as the upper limit, a 
calibration check at 0.500 mgll is used. Therefore, add the amount of stock solution 
specified below to Dl water and dilute to a final volume of 50 mi. 

0.500 mg/L: Add 5.00 ml of the 5.00 mg/L stock solution. 

9.8 1.0 N Sodium Hydroxide, NaOH. Add 4.0 g of NaOH pellets to Di water and dilute to a final volume 
of 1 00 mi. Mix well. 

10.0 ANALYStS 

10.1 Turn on the spectrophotometer and let~ warm up for at least 30 minutes. Set the wavelength to 540 
nm and adjust the zero. 

10.2 Using a graduated cylinder, transfer quantitatively 45.0 ml of the sample or standard to be analyzed 
to a labeled plastic beaker. 

10.3 Add 1.0 ml of diphenylcarbazide solution and mix well. 
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10.4 Slowly add 10 percent sulfuric acid to each sample, mixing well after each addition. Adjust the pH to 
a range of 1.5 to 2.5. Test the pH of each sample with a pH meter when the effervescence Is 
minimal and record this reading. (No significant effervescence Is expected for most aqueous 
samples, although this will be seen when analyzing soil dlgestates.) 

10.5 If the samples are turbid at this point, filter them through a 0.45 urn filter. If they are still turbid after 
this filtration, a 0.10 urn filter may also be used. 

10.6 Transfer the samples to 50 ml volumetric flasks or class A graduated cylinders and dilute to a final 
volume of 50 mt with Dt water. let the samples stand for 5 to 10 minutes after the reagents are 
added for full color development. If the sample volume is greater than 50 mi. make sure to correct 
for the volume difference In the calculations. 

10.6.1 Make sure to look at the Initial color development of the samples. If the sample Initially 
forms a dark color which quickly starts to fade, this Indicates that the sample contains a 
high level of hexavalent chromium and should be run on dilution. 

10.6.2 If the same cylinder Is used for muhiple samples, It must be rinsed with deionized water at 
least 3 limes between sam pies. 

10.7 Read the standard curve first and then a calibration check standard and a reagent blank, making 
sure to record all results on the strip chart recorder. The curve correlation coefficient is required to 
be greater than or equal to 0.995 and the check standard is required to be within 10 percent of the 
true value before the analysts can be continued. 

10.8 After the curve and Initial quality control is completed, the samples may be analyzed. First read the 
sample resull. If It is over the calibration curve, do not read a background correction point. If H Is 
within the calibration curve, a background correction point Is prepared with 10 ml of sample adjusted 
to a pH of 1.5 to 2.5 with suHurlc acid. Make sure to record the adjusted pH of the background 
correction point. Do no! add dlphenylcarbazide reagent to the background correction point. Note: If 
the sample was filtered, process the background correction sample through the same filtration 
procedure. Reed the background correction point immediately after the sample analysis is 
completed. 

10.9 After every 10 samples, every20 readings (10 samples plus 10 background correction points) and 
at the end of the sample analysis sequence a digested calibration check and a reagent blank should 
be analyzed. 

10.1 0 Prepare a Method blank per batch of 20 or less. The method blank consists of 50 ml of deionized 
water. 

10.11 Prepare a spike blank per batch of 20 or less. Spike the blank with150ug Cr(VI)/L, (The 150 ug/l 
spike can be made by spiking 1.0 ml of 7.5 mg/L Cr(VI) standard to a final volume of 50 mi.) Then 
proceed through steps 10.3 through 10.6 and analyze the sample. 

1 0.12Prepare a matrix spike and a duplicate on at least one sample per batch of 20 or less. Spike the 
sample selected as the matrix spike sample at 2 times the concentration found in the original 
sample aliquot or 150ug Cr(VI)IL, whichever is greater. (The 150 ug/L spike can be made by spiking 
1.0 ml of 7.5 mgll Cr(VI) standard to a ftnal volume of 50 mi.) Then proceed through steps 10.3 
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through 10.6 and analyze the sample. Calculate the recovery Immediately. If the recovery is not 
within 85 to 115 percent, proceed to steps 10.13 and 1 0.14. 

10.13Dilute a fraction of the quality control sample 1:5 and place 45 ml of the sample Into a plastic beaker_ 
Then proceed through steps10.3 through 10.6 and analyze the sample. Also prepare a 
background correction point at this dilution and analyze it. 

1 0.14Take an additlonal45 ml aliquot of the sample and adjust the pH to between 8.0 to 8.5 using 1.0 N 
NaOH. Record the final pH. Then spike the sample at 2 times the concentration found In the 
original sample aliquot or 150 ug Cr(VI)IL, whichever is greater_ After the sample is spiked, proceed 
with steps 10.3 through 1 0.6. If the sample volume is greater than 50 ml, make sure to correct for 
the volume difference in the calculations. 

11.0 CALCULATIONS 

11.1 Calculation of the sample result. 

cone. of hexavalent chromium in the sample (mg/1)= 

(cone. in ext.(mgnl x lllnal ext. voi.Cmll 
(initial sample vol. (ml)) 

11.2 Calculation of amount spiked .• 

Amount spiked of hexavalent chromium (SA)= 

(cone. of spiking solution (uglmlll x (vol. of spike !mil 
(sample volume in ml) 

11 .3 Calculation of Matrix Spike Recovery. 

(SSR • SRl x 100 
Percent recovery = SA 

where SSR = Spiked sample result 
SR = Sam pte result 
SA =Spike added 

11.4 Calculation of Calibration Check Standard (CCS) recovery. 

ccs result x 100 
Percent recovery = True Value 

11.5 Calculation of Relative Percent Difference (RPD). 

RPD = 2(!Sample result· Duplicate resultll x 100 

(Sample result+ Duplicate result) 
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12.1 Analyze a new 5 point calibration curve, at a minimum, on each analysis day. Up to eight calibration 
standards may be employed. The calibration curve is required to have a correlation coefficient 
greater than or equal to 0.995 percent. (Note: The 2.0 mg/L standard may be dropped from the 
curve to increase linearity.) 

~(x- x)(y- y) 

Where r =correlation coefficient 
x = amount of analyte 
y = response of instrument 

x = average of x values 

y = average of y values 

12.2 Initially analyze all samples undiluted. If the sample concentration is higher than the highest 
standard, then reanalyze the sample as a dilution. Prepare the dilution so that the sample is in the 
mid-range of the calibration curve. 

12.3 One preparation blank is required for each set of 20 samples or less or with each balch. The 
preparation blank is required to contain all the reagents in the same volumes as used in the 
preparation of the samples. The preparation blank Is required to be less than the RL. If it exceeds 
this limit do not proceed. Check with the laboratory supervisor or manager for further directions. 

12.4 After every 10 samples, every 20 readings (10 samples plus 10 background correction points) and 
at the end of the sample analysis sequence a digested calibration check and a reagent blank must 
be analyzed. Prepare the mid-point calibration check from a different stock than the calibration 
curve. This calibration check standard must also be analyzed at the beginning of the analysis 
immediately after the calibration curve. The acceptance criteria for the mid-range calibration check 
standard is 90- 110% of the true value of the standard. If they are outside of this range, do not 
proceed. Check with the laboratory supervisor of manager for further directions. 

12.5 Analyze a reagent blank after each mid-calibration check standard. The reagent blank is required to 
be less than the RL. If It exceeds this limit do not proceed. Check with the laboratory supervisor or 
manager for further directions. 

12.6 Prepare and analyze a duplicate sample for each set of 20 samples of a similar matrix or with each 
balch, whichever is smaller. An acceptance criteria of 20 percent relative percent difference is 
applied if the original and duplicate sample values are greater than or equal to 0.050 mgll. 

12.7 Prepare and analyze a matrix spike for each set of 20 samples of a similar matrix or with each 
batch, whichever is smaller. An acceptance criteria of 85 to 115 percent recovery is applied if the 
spike amount Is greater than one fourth of the sample amount. If the matrix spike does not meet 
this criteria, then analyze the sample at a 1:5 dilution and a pH adjusted spike should be analyzed. 
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12.8 A spike blank or lab control must be prepared and analyzed for each set of 20 samples of a 
similar matrix or With each batch, whichever is smaller. The spike blank or lab control can be 
prepared using either soluble or insoluble hexavalent chromium as the spike. The acceptance range 
for the spike blank is 90 to 110 percent recovery. If the spike blank is not Within that range, do not 
proceed. Check with the laboratory supervisor or manager for further directions. 

13.0 DOCUMENTATION REQUIREME:NTS 

13.1 The analyst should document all relevant information, including all sam pie weights and volumes, 
digestion times and temperatures, all Intermediate and final pH values, all times relevant to the pH 
adjustment process, all sample and background analysis results, and any relevant comments for any 
section of the digestion or analysis. Sample digestion and analysis sheets are provided. 

13.2 For the analysis, all reagentldentifk:aUon numbers should be recorded on the sample worksheets. In 
addition, all reagent information such as lot numbers should also be recorded In the reagent logbook. 

14.0 DATA REVIEW AND REPORTING 

14.1 All samples should be updated to GP and GN batches In the LIMS system. The analyst should 
calculate all matrix spike, duplicate, external, and CCV recoveries and review the results of all 
blanks. These calculations may be automated or manual. 

14.2 All documentation must be completed, including reagent references and spike amounts and spiking 
solution references. 

14.3 A data file should be exported to the LIMS system and the spike amounts should be entered into 
the file at the GNAPP process step. 

14.4 A final data package, consisting of the prep and analysis raw data, the LIMS cover page, the 
reagent reference pages, and the QC summary pages must be turned into the area supervisor or 
other senior reviewer for review. 

14.5 Alter review by the supervisor, the data Is released in the LIMS for access to the clients. 

14.6 The department manager does an additional periodic review on the sample data as appropriate 

15.0 POLLUTION PREVENTION & WASTE MANAGEME:NT 

15.1 Users of this method must perform all procedural steps in a manner that controls the creation 
and/or escape of wastes or hazardous materials to the environment. The amounts of standards, 
reagents, and solvents must be limited to the amounts specified in this SOP. All safety practices 
designed to limit the escape of vapors, liquids or solids to the environment must be followed. All 
method users must be familiar with the waste management practices described in section 15.2. 

15.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described In the waste management SOP, EHS004. This document 
describes the proper disposal of all waste materials generated during the testing of samples as 
follows: 
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15.2.2 Hazardous aqueous wastes 

15.2.3 Chlorinated organic solvents 

15.2.4 Non-chlorinated organic solvents 

15.2.5 Hazardous solid wastes 

15.2.6 Non-hazardous solid wastes 

16.0 ADDITIONAL REFERENCES 
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16.1 Refer to !he spectrophotometer instrument manual(s) for additional information. 
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METHOD REFERENCE: ASTM D1498-76 for waters. ASTM D1498-76 modified for soils. 

Revised Sections: 9.3, 9.8.2, 9.8.3, 9.8.4 

1.0 SCOPE AND APPLICATION 

This method is based on ASTM method D1498-76 for waters and on a modification ofthis 
method for soils. The oxidation-reduction potential (ORP) of a process solution can be described 
as the millivolt (mV) signal produced when a noble metals electrode and a reference electrode 
are placed in water. The ORP measurement establishes the ratio of oxidants and reductants 
prevailing within a solution. The LIMS system product for oxidation-reduction potential is eH. 

2.0 SUMMARY 

Oxidation-reduction potential is measured using a meter with a combined oxidalion-reduction and 
reference electrode. The meter is calibrated using a ferrous-ferric reference solution. The 
calibration is verified using quinhydrone buffer solutions. Samples are then measured with the 
calibrated electrode. The calibration is again verified with quinhydrone buffer solulions. The 
results are reported in mv versus a hydrogen electrode. 

3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 

No specific reporting limit or method detection limit values are in place for this method. 

4.0 DEFINITIONS 

BATCH: A group of samples which behave similarly with respect to the sampling or lhe testing 
procedures being employed and which are processed as a unit. For QC purposes, if the number 
of samples in a group is greater than 20, then each group of 20 samples or less will all be 
handled as a separate batch. 

CALIBRATION CHECK STANDARD. The calibration check standard is a mid-range calibration 
standard. It is recommended that the calibration check standard be run at a frequency of 
approximately 1 0 percent (For some methods this is mandatory and for some it is a 
recommendation only. Refer to individual method SOP's) For most methods, the mid-level 
calibration check standard criteria is+ 10 percent of the true value. The exception to this rule is if 
the recovery on the calibration check standard is high and the samples to be reported are less 
than the detection limit 
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MATRIX: The component or substrate (e.g., water, soil) which contains the analyte of interest. 

MATRIX DUPLICATE: A duplicate sample is digested at a minimum of 1 in 20 samples. The 
relative percent difference (RPD) between the duplicate and the sample should be assessed. 
The duplicate RPD is calculated as shown below. Assess laboratory performance against the 
control limits that are specified in the SOP. In house limits are generated once sufficient duplicate 
data is available to generate limits (usually a minimum of 20 to 30 analyses). If a duplicate is out 
of control, fiag the results with the appropriate footnote. If the sample and the duplicate are less 
than 5 times the reporting limits and are within a range of (the reporting limit, then the duplicate is 
considered to be in control. Note: If control limits are not specified in the SOP, use default limits 
of ( 20% RPD. 

(!Sample Result- Duplicate Resultll x 100 =Duplicate RPD 
(Sample Result+ Duplicate Result)/2) 

METHOD BLANK. The laboratory must digest and analyze a method blank with each set of 
samples. A minimum of one method blank is required for every 20 samples. For a running batch, 
a new method blank is required for each different digestion day. If no digestion step is required, 
then the method blank is equivalent to the reagent blank. The method blank must contain the 
parameter of interest at levels of less that the reporting limit for that parameter. If the method 
blank contains levels over the reporting limits, the samples must be redigested or redistilled and 
reanalyzed. The exception to this rule is when the samples to be reported contain greater than 
10 times the method blank level. In addition, if all the samples are less than a client required limit 
and the method blank is also less than that limit, then the results can be reported as less than 
that limit. 

REAGENT BLANK: The reagent blank is a blank that has the same matrix as the samples, i.e., all 
added reagents, but did not go through sample preparation procedures. The reagent blank is an 
indicator for contamination introduced during the analytical procedure. (Note: for methods 
requiring no preparation step, the reagent blank is equivalent to the method blank.) Either a 
reagent blank or a method blank must be analyzed with each batch of 20 samples or less. The 
concentration of the analyte of interest in the reagent blank must be less than the reporting limit 
for that analyte. If the reagent blank contains levels over the reporting limits, the samples must 
be reanalyzed. The exception to this rule is when the samples to be reported contain greater 
than 10 times the reagent blank level. In addition, if a lithe samples are less than a client required 
limit and the reagent blank is also less than thalli mit, then the results can be reported as less 
than that limit. 

REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 
synonymous terms for reagents, which conform to the current specifications of the Committee on 
Analytical Reagents of the American Chemical Society. 

REAGENT WATER: Water that has been generated by any method which would achieve the 
performance specifications for ASTM Type II water. For organic analyses, see the definition of 
organic-free reagent water. 

REFERENCE MATERIAL: A material containing known quantities of target analytes in solution or 
in a homogeneous matrix. It is used to document the bias of the analytical process. 
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5.1 The analyst must follow normal safety procedures as outlined in the Accutest 
Laboratory Safety Manual which includes the use of safety glasses and lab coats. In 
addition, all acids are corrosive and must be handled with care. Flush spills with 
plenty of water. If acids contact any part of the body, fiush with water and contact the 
supervisor 

5.2 The toxicity or carcinogenicity of each reagent used in this method has not been 
precisely determined; however, each chemical must be treated as a potential health 
hazard. Exposure to these reagents must be reduced to the lowest possible level. 
The laboratory is responsible for maintaining a current awareness file of OSHA 
regulations regarding the safe handling of the chemicals specified in this method. A 
reference file of data handling sheets must be made available to all personnel 
involved in these analyses. 

6.0 SAMPLE COLLECTION, PRESERVATION, & STORAGE 

6.1 Although this method does not specify a sample preservation procedure, it is 
recommended that both water and soils samples be stored under refrigeration at 4'C 
until analysis. 

6.2 No specific holding time is specified in the method, but analyses should be done as 
soon as possible. 

7.0 APPARATUS 

7.1 pH meter with millivolt output scale. Thermo Orion Star Series or equivalent. 

7.2 Oxidation-reduction electrode and reference electrode. Note: a combined electrode 
can be used which eliminates the need for a separate reference electrode is 
recommended. One acceptable electrode is the Platinum combination electrode from 
Fisher Scientific (cat. number 13-620-82) which consists of a platinum wire electrode 
with an electrolyte of 4M KCI saturated with AgCI. 

7.3 Stir plate. 

8.0 REAGENTS 

8.1 Redox Standard Solution; Ferrous-Ferric Reference Solution. Dissolve 39.21 g of 
ferrous ammonium sulfate (Fe(NH4)2(S04)2.6H20), 48.22 g of ferric ammonium 
sulfate (FeNH4(S04)2.12H20) and 56.2 mL of sulfuric acid in water and dilute to 1 
liter. 

8.2 Redox Reference Solution; pH 4 Quinhydrone Solution. Mix 200 mL of pH 4 buffer 
solution with 2. 0 g of Quinhydrone. Be sure that excess Quinhydrone is used in the 
solution so that solid crystals are always present. This solution is stable for only 8 
hours. 
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8.3 Redox Reference Solution; pH 7 Quinhydrone Solution. Mix 200 ml of pH 7 buffer 
solution with 2.0 g of Quinhydrone. Be sure that excess Quinhydrone is used in the 
solution so that solid crystals are always present. This solution is stable for only 8 
hours. 

8.4 pH 4 buffer solution. A potassium hydrogen phthalate pH 4 buffer solution can either 
be made as described in ASTM 1498 or it can be purchased. 

8.5 pH 7 buffer solution. A potassium dihydrogen phosphate/disodium hydrogen 
phosphate pH solution can either be made as described in ASTM 1498 or it can be 
purchased. 

9.0 PROCEDURE 

9.1 Attach the redox electrode to the pH meter and allow the meter to warm up. 

9.2 Slide the mode switch to mv (millivolts) and place the electrode in the ferrous/ferric 
standard solution. Place a small stir bar in the bottom of the beaker and start it 
stirring gently. 

9.3 Measure the millivolts of the solution and record on the worksheet. The ferrous-ferric 
reference solution should read back at 475 mv at 25 deg. C against the Ag/AgCI 
electrode. If the solution is not within 5 percent of this value do not continue. Check 
with the lab supervisor or manager for maintenance of the electrode. Additional 
electrolyte may need to be added to the electrode. 

9.4 Press the cal switch on the pH meter. Both the cal 1 and the rei mv LED should light. 
The display should read 0. 

9.5 Scroll in the ferrous-ferric reference solution value versus the hydrogen electrode 
(675 mv). Press enter. The meter is now ready for analysis. The absolute mv 
reading will give the mv versus the Ag/AgCI electrode. The relative mv reading will 
give the mv versus the standard hydrogen electrode. Both values should be 
recorded on the worksheet for the standards and for all samples. 

9.5.1 The meter adds 200 mV to the absolute mv reading to obtaine the relative 
mv reading versus the standard hydrogen electrode. The difference 
between sample absolute and relative mv readings may vary slightly due to 
solution stability. 

9.6 Check the redox measurements by measuring the ORP of the reference 
Quinhydrone solutions. All measurements should be done at 25 deg. C. The true 
values of the solutions are shown below. The measured values should be within 10 
percent of the true values. If they are not, do not continue, but check with the lab 
supervisor to determine what corrective action is needed. 
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ORP vs Ag/AgCI 
(absolute mv) 

ORP vs Hydrogen 
(relative mv) 

263 
86 

462 
285 

9.7 For water samples, pour an aliquot of each sample into a plastic beaker and place a 
small stir bar in the sample. Slowly stir the sample. Place the electrode into the 
sample and measure both the absolute and the relative mv reading. Record the 
readings on the data sheet. 

9.7.1 The difference between sample absolute and relative mv readings may vary 
slightly due to solution stability, but should be approximately 200 mv. 

9.8 For soil samples, follow the procedure shown below. 

9.8.1 Weigh out equal amounts of sample and Dl water. Normally 50.0 g of sample 
and 50 ml of deionized water is used. If the sample is hygroscopic (i.e. 
absorbs water), then add water until the sample can be stirred and record the 
total volume of water added. 

9.8.1.1 Smaller weights can be used if necessary, but the larger weight and 
volume is recommended for better sample reproducibility. 

9.8.2 Hand mix the soil and water with a stirling rod or spatula thoroughly until a 
slurry is obtained. Make sure that there is no solid material on the bottom of 
the beaker while stirring. 

9.8.3 Put in a stir bar and stir the sample on a stirring plate continuously for 5 
minutes at a normal stirring speed. The sample should be mixing well, but 
there should not be a large vortex. 

9.8.3.1 If the sample starts to cake on the bottom during the stirring 
procedure, hand stir the sample again so that it is as well suspended 
as possible before proceeding to setp 9.8.4. 

9.8.3.2 If the sample contains oil and water, then let it settle and decant off the 
oily phase and measure the pH of the aqueous phase. 

9.8.4 Slow the stirring speed to a slow stir. Place the electrode into the sample and 
measure both the absolute and the relative mv reading. Record the 
readings on the data sheet. 

9.8.4.1 The difference between sample absolute and relative mv readings 
may vary slightly due to solution stability, but should be 
approximately 200 mv. 
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9.9 After every 10 samples, reanalyze the Quinhydrone solutions. Record both the 
absolute and relative mv readings. The readings should be within 10 percent of the 
true values. 

10.0 QC REQUIREMENTS: 

Below is a summary of the quality control requirements for this method. Make sure to check with 
the laboratory supervisor or manager for any additional client specific quality control 
requirements. 

10.1 Matrix Duplicate. The laboratory must analyze a duplicate sample for a minimum of 
1 in 20 samples. The relative percent difference (rpd) between the duplicate and the 
sample should be assessed. The duplicate rpd is calculated as shown below. The 
control limit for the duplicate recovery are calculated on an annual basis and are 
used to assess whether a duplicate is in control. Until sufficient duplicate data 
become available to determine control limits, the laboratory should assess laboratory 
performance of the duplicate against a relative percent difference of 20 percent. If a 
duplicate is out of control, then the results should be flagged with the appropriate 
footnote. 

I Sample Result- Duplicate Result) x 1 00 = % RPD 
(Sample Result + Duplicate Result) x 0.5 

10.2 Calibration Checks. The laboratory should analyze a reference or standard solution 
after approximately every 1 0 samples. The solution must be within 1 0 percent of the 
true value. If the check solution is outside of the acceptable range, then the problem 
must be corrected, the meter recalibrated and any affected samples reanalyzed and 
reported from an area with compliant calibration checks. 

11.0 DOCUMENTATION REQUIREMENTS: 

11.1 All sample results should be entered on a results worksheet. This worksheet should 
include all sample information and all quality control information. All reagent 
references should be included on or attached to this worksheet. In addition, any 
unusual characteristics of the samples should be noted. 

11 .2 Standards and Reagents. All standards and reagents must be recorded in the 
reagent log book. 

12.0 DATA REVIEW AND REPORTING 

12.1 All samples should be updated to QC batches in the LIMS system. 

12.2 The analyst should calculate all duplicate RPD's and all check standard recoveries. 
All reagent references should be checked and included with the data write-up. 

R2-0001418



ACCUTEST LA BORA TORIES 
STANDARD OPERATING PROCEDURE 

FN: EGN253-07 
Pub. Date: 09/22/1995 
Rev. Date: 10/6/08 
Page 7 of7 

12.3 The data report should be turned in to the area supervisor for entry into the LIMS and 
data review. 

13.0 POLLUTION PREVENTION & WASTE MANAGEMENT. 

13.1 Users of this method must perform all procedural steps in a manner that controls the 
creation and/or escape of wastes or hazardous materials to the environment The 
amounts of standards, reagents, and solvents must be limited to the amounts 
specified in this SOP. All safety practices designed to limit the escape of vapors; 
liquids or solids to the environment must be followed. All method users must be 
familiar with the waste management practices described in section 13.2. 

13.2 Waste Management Individuals performing this method must follow established 
waste management procedures as described in the waste management SOP, 
EHS004. This document describes the proper disposal of all waste materials 
generated during the testing of samples as follows: 

13.2.1 Non hazardous aqueous wastes. 

13.2.2 Hazardous aqueous wastes 

13.2.3 Chlorinated organic solvents 

13.2.4 Non-chlorinated organic solvents 

13.2.5 Hazardous solid wastes 

13.2.6 Non-hazardous solid wastes 

14.0 ADDITIONAL REFERENCES. 

14.1 Refer also to Standard Methods for the Examination of Water and Wastewater, 
Method 25808. 
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REFERENCES: Method 2340C from "Standard Methods for the Examination of Water and 
Wastewater", 19"' Edition. 

Revised Sections: 10.4, 10.4.1, 12.3 

1.0 SCOPEANDAPPLICATION 

1.1 This method is used as a measure of the hardness in a sample and is applicable to all waters 
and wastewaters. 

1.2 The product for hardness is HRD. 

1.3 An alternate method for hardness. where the hardness value is calculated from calcium and 
magnesium values, is cited in the SOP EGN259. 

2.0 SUMMARY 

2.1 A measured aliquot of sample is buffered and then titrated with standardized EDTA (disodium 
ethylenediamine tetra acetate) titrant. The end point of the reaction is determined when the 
last reddish tint in the sample disappears. The indicator has a red color in the presence of 
calcium and magnesium ions and a blue color when these ions are sequestered. 

3.0 REPORTING LIMIT AND METHOD DETECTION LIMIT 

3.1 Reporting Limit. The reporting limit for this method has been established al4.0 mgn of 
hardness as calcium carbonate. 

3.2 Method Detection Limit. Experimentally determine MDLs using the procedure specified in 40 
CFR, Part 136, Appendix B. This value represents the lowest reportable concentration of an 
individual compound that meets the method qualitative identification criteria. 

3.2.1 Experimental MDLs must be determined annually for this method. 

4.0 DEFINITIONS 

BATCH: A group of samples which behave similarly with respect to the sampling or the testing 
procedures being employed and which are processed as a unit. For QC purposes, if the number of 
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samples in a group is greater than 20, then each group of 20 samples or less will all be handled as 
a separate batch. 

EXTERNAL CHECK STANDARD. The external check standard is a standard from a separate 
source than the calibration curve or the spike blank that is used to verify the accuracy of the 
method. An external check must be run a minimum of once per quarter for all analyses where a 
check is ccmmercially available. The labcratory should initially assess laboratory performance of a 
check standard using the ccntrollimits generated by the external check supplier. In house limits 
should also be generated once sufficient external check standard data is available to generate 
limits (usually a minimum of 20 to 30 analyses). If the external check is outside of the control limits 
for a given parameter, all samples must be reanalyzed for that parameter after the problem has 
been resolved. 

SPIKE BLANK OR LAB CONTROL SAMPLE. Digest and analyze a labcratory control sample or 
spike blank with each set of samples. A minimum of one lab control sample or spike blank is 
required for every 20 samples. Assess labcratory performance against the control limits specified 
in the SOP. In house limits should also be generated once sufficient external check standard data is 
available to generate limits (usually a minimum of 20 to 30 analyses). If the lab central is outside of 
the ccntrollimits lor a parameter, all samples must be redigested or redistilled and reanalyzed lor 
that parameter. The exception is if the lab control recovery is high and the results of the samples to 
be reported are less than the reporting limit In that case, the sample results can be reported with 
no ftag. Note: If control limits are not specified in the SOP, then default limits ol80 to 120 percent 
should be used. 

MATRIX: The component or substrate (e.g., water, soil) which contains the analyte of interest. 

MATRIX DUPLICATE: A duplicate sample is digested at a minimum ol1 in 20 samples. The 
relative percent difference (RPD) between the duplicate and the sample should be assessed. The 
duplicate RPD is calculated as shown below. Assess labcratory performance against the control 
limits that are specified in the SOP. In house limits are generated once sufficient duplicate data is 
available to generate limits (usually a minimum of 20 to 30 analyses). II a duplicate is out of 
control, flag the results with the appropriate footnote. II the sample and the duplicate are less than 
5 times the reporting limits and are within a range of± the reporting limit, then the duplicate is 
considered to be in control. Note: If control limits are not specified in the SOP, use default limits of 
±20%RPD. 

(]Sample Result. Duplicate Resultll x 100 = Duplicate RPD 
(Sample Result + Duplicate Result)/2 

MATRIX SPIKE: The laboratory must add a known amount of each analyte to a minimum of 1 in 20 
samples. The matrix spike recovery is calculated as shown below. Assess laboratory performance 
against the control limits that are specified in the SOP. In house limits are generated once sufficient 
matrix spike data is available to generate limits (usually a minimum of 20 to 30 analyses). If a 
matrix spike is out of control, then the results should be flagged with the appropriate footnote. If the 
matrix spike amount is less than one fourth of the sample amount, then the sample cannot be 
assessed against the control limits and should be footnoted to that effect. Note: If control limits are 
not specified in the SOP, then default limits of75 to 125 percent should be used. 

(Spiked Sample Result· Sample Result) x 100 = Matrix Spike Recovery 
(Amount Spiked) 
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METHOD BlANK. The laboratory must digest and analyze a method blank with each set of 
samples. A minimum of one method blank is required for every 20 samples. For a running batch, a 
new method blank is required for each different digestion day. If no digestion step is required, then 
the method blank is equivalent to the reagent blank. The method blank must contain the parameter 
of interest at levels of less that the reporting limit for that parameter. If the method blank contains 
levels over the reporting limits, the samples must be redigested or redistilled and reanalyzed. The 
exception to this rule is when the samples to be reported contain greater than 1 0 times the method 
blank level. In addition, if all the samples are less than a client required limit and the method blank 
is also less than that limit, then the results can be reported as less than that limit. 

METHOD DETECTION LIMITS (MDLS). MDLs should be established for all appropriate methods, 
using a solution spiked at approximately 3 times the estimated detection limit. To determine the 
MDL values, take seven replicate aliquots of the spiked sample and process through the entire 
analytical method. The MDL is calculated by multiplying the standard deviation of three replicate 
analyses by 3.14, which is the student's t value for a 99% confidence level. MDLs should be 
determined approximately once per year for frequently analyzed parameters. 

REAGENT GRADE: Analytical reagent (AR) grade, ACS reagent grade, and reagent grade are 
synonymous terms for reagents which conform to the current specifications of the Committee on 
Analytical Reagents of the American Chemical Society. 

REAGENT WATER: Water that has been generated by any method which would achieve the 
performance specifications for ASTM Type II water. For organic analyses, see the definition of 
organic-free reagent water. 

REFERENCE MATERIAL: A material containing known quantities of target analytes in solution or 
in a homogeneous matrix. It is used to document the bias of the analytical process. 

5.0 HEALTH & SAFETY 

5.1 The analyst should follow nonnal safety procedures as outlined in the Accutest Laboratory 
Safety Manual which includes the use of safety glasses and lab coats. In addition, all acids are 
corrosive and should be handled with care. Flush spills with plenty of water. If acids contact any 
part of the body, flush with water and contact the supervisor 

5.2 The toxicity or carcinogenicity of each reagent used in this method has not been precisely 
determined; however, each chemical should be treated as a potential health hazard. 
Exposure to these reagents should be reduced to the lowest possible level. The laboratory is 
responsible for maintaining a current awareness file of OSHA regulations regarding the safe 
handling of the chemicals specified in this method. A reference file of data handling sheets 
should be made available to all personnel involved in these analyses. 

6.0 COLLECTION, PRESERVATION, & HOLDING TIME 

6.1 Water samples should be acidified to a pH of less than 2 by the addition of concentrated nitric 
acid. 
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6.2 All samples should be analyzed within 6 months of the date of collection. 

7.0 APPARATUS & MATERIALS 

7.1 25 ml microburet. class A. 

7.2 Erlenmeyer flasks or disposable beakers 

7.3 Stir plates and stir bars. 

7.4 Analy1ical balance. 4 place. The balance calibration must be checked daily before use. If the 
calibration checks on the balance are not within limits as supplied in the balance logs. then 
the balance must be taken out of service until it can be recalibrated. 

7.5 Narrow range pH paper to read between 10.0 and 1 0.1. 

8.0 STANDARDS & REAGENTS. 

8.1 All chemicals listed below are reagent grade unless otherwise specified. Distilled water 
should be used whenever water is required. 

8.2 Buller solution. Dissolve 1.179 g of analytical grade disodium EDTA (disodium 
ethylenediamine tetraacetate, Na2C10H140 8N2 •2H20) and 0.780 g of MgSO, •7H20 (or 0.644 
g of MgCI2• 6H20) in 50 ml of Dl water. Add this solution to a 250 ml volumetric flask 
containing 16.9 g of ammonium chloride (NH4CI) and 143 ml of concentrated ammonium 
hydroxide (NH40H) with mixing and dilute to the mark with Dl water. Store in a plastic bottle 
for no longer than 1 month. 

8.2.1 Anhydrous magnesium chloride may also be used in the above buller solution as 
long as the weights are adjusted accordingly. 

8.2.2 An alternate buller solution may be prepared by dissolving 16.9 g of ammonium 
chloride (NH4CI) in 143 ml of concentrated ammonium hydroxide (NH40H). Add 
1.25 g of magnesium salt of EDTA (available commercially) and dilute to 250 ml with 
Dl water. Mix well 

8.2.3 Commercial buller solutions are also available. Refer to the method for additional 
information on these buller solutions. 

8.2.4 One to 2 ml of buller with the sample should give a pH of 10.0 to 1 0.1. If the buller 
is not obtaining that pH on most samples, it may have deteriorated and fresh buller 
should be made. 

8.3 Inhibitor solutions. These are to be used only if interferences are evident during the titration. 
These inhibitor solutions help to give a clear sharp change in color at the end point. Check 
with the lab supervisor or manager before using any of these inhibitor solutions 

8.3.1 Inhibitor 1: NaCN powder. (Caution- extremely poisonous). Flush solutions of 
sample containing this solution down the drain using large quantities of water. Make 
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sure that there are no acids present that might liberate HCN. Always work in the 
hood when using this solution. 

8.32 Inhibitor II: Dissolve 5.0g of Na2S •9H20 in 100 ml of Dl water. Cover container with 
a tightly fitted rubber stopper. This inhibitor deteriorates through air oxidation and 
can produce a sulfide precipitate that obscures the end point when appreciable 
concentrations of heavy metals are present. 

8.3.3 Inhibitor Ill: MgCDTA (magnesium salt of 1 ,2-cylclohexanediamnetetraacetic acid). 
Add 0.250 g of MgCDTA to each 1 00 ml of sample before analysis and dissolve 
completely before adding the buffer solution. 

8.4 Indicator. Solid calmagite (1-(1-hydroxy-4-methyl-2phenylazo)-2-maphthol-4-sulfonic acid or 
a calmagite indicator solution can be used. 

8.4.1 Calmagite solution can be prepared by dissolving 0.10 g of Calmagite in 100 ml of 
Dl water. 

8.5 Standard EDTA titrant, 0.020 N (0.010 M). Place 3.72.3 g of analytical grade disodium EDTA 
in a 1 liter volumetric flask and dilute to the mark with Dl water. Check with standard calcium 
solution by titration as described in the procedure section below. Store in a polyethylene 
bottle. 

8.6 Standard Calcium solution (1000 mg/1). Place 1.000 g of anhydrous calcium carbonate in a 
500 ml erlenmeyer flask. Slowly add 1 +1 HCI until all of the calcium carbonate has dissolved. 
Add 200 ml of Dl water and boil lor several minutes to expel the carbon dioxide. Cool. Then 
add a few drops of methyl red indicator and adjust to an intermediate orange color by adding 
3N ammonium hydroxide or 1 +1 HCI as required. Transfer quantitatively to a 1 liter 
volumetric flask and dilute to a final volume of 1 liter with Dl water. Mix well. 

8.7 Hydrochloric acid sclution, 1 +1. Add one part hydrochloric acid to one part water. 

8.8 Methyl Red Indicator. Dissolve 0.10 g of methyl red in Dl water in a 100 ml volumetric fiask 
and dilute to the final volume with Dl water and mix well. This may also be purchased 
commercially. 

8.9 Ammonium Hydroxide sclution, 3 N. Dilute 210 ml of concentrated ammonium hydroxide 
(NH40H) to 1 liter with Dl water. 

8.10 Ammonium hydroxide solution, 1 N. Dilute 70 ml of concentrated ammonium hydroxide to 1 
liter with Dl water. 

9.() INTERFERENCES 

9.1 Some metal ions interfere by causing fading or indistinct endpoints or by stoichiometric 
comsumption of EDT A. These interferences can be reduced by adding certain inhibitors 
before tiTration. 

9.2 Conduct titrations at or near room temperature. Color change may be impractically slow at 
low temperatures. 
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9.3 Calcium carbonate precipitation may cause a drifting endpoint. Completion of the titration 
within 5 minutes minimizes the tendency for calcium carbonate to precipitate. Dilution can 
also minimize this problem. Alternatively, do a preliminary titration and add 90 percent of the 
expected titrate to the sample before adjusting the pH with the buffer. Then finish the 
titration. 

10.0 PROCEDURE 

10.1 Check the standardization of the EDTA solution and make sure that it has been standardized 
within the past month. If it has not been standardized within a month, or if it is a new lot of 
EDTA, standardize the solution following the procedure outlined below. 

1 0.1.1 Place 10.0 ml of standard calcium solution in a container containing about 50 ml of 
Dl water. Add 1 ml of the buffer solution and a few crystals of calgamite. Titrate 
slowly with continuous stirring with the EDTA until the last reddish tinge disappears. 
Add the last few drops at 3 to 5 second intervals. At the end point, the color should 
be blue. The total titration duration should be no more than 5 minutes from the time 
of the buffer addition. 

1 0.1.2 Calculate the normality of the EDTA as shown below. 

N of EDTA = (0.200)/(ml of EDTA added) 

10.2 Start the titration of the samples and the quality control. A method blank and a spike blank 
must be analyzed at the beginning of every run and a second spike blank must be analyzed 
with every 10 additional samples. (For example, if you are running 20 samples, you should 
analyze a spike blank at the beginning of the run and after the first 10 samples.) A duplicate 
and a matrix spike must be analyzed with every 20 samples. For some clients and some 
states, additional QC may be required. (1 0% duplicates are required for New York samples.) 

10.3 Measure 25.0 ml of sample or quality control into the titration vessel. Blank spikes and matrix 
spikes should be spiked with 4.00 ml of the standard calcium carbonate solution at this point. 
Neutralize the samples with 1 N ammonium hydroxide and dilute to a final volume of 
approximately 50 mi. 

1 0.3.1 Highly polluted samples should first go through a metals digestion step before 
analysis. Check with the lab supervisor or manager if you feel the sample needs 
extra pretreatment. 

10.4 Add 1 to 2 ml of buffer solution and mix. The pH of the samples at this point should be 10.0 
to 1 0.1. Check the pH with narrow range pH paper and verify that it is within the range of 
10.0 to 1 0.1. Document that the pH is within range on the sample worksheet. Then add a 
few grains of the Calgamite to each sample. 

1 0.4.1 If the pH is not within range, add additional buffer or use a smaller sample size and 
recheck the pH. Do not proceed with the titration until the pH is within the required 
range. 
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10.5 Titrate the sample slowly with continuous stirring with the standard EDTA titrant until the last 
reddish tint disappears. The solution is normally blue at the end point Note: Make sure that 
the titration is complete wi!hin 5 minutes of the time that the buffer solution is added in order 
to minimize calcium carbonate precipitation. 

10.5.1 If the endpoint is indistinct or fades, an inhibitor may be needed. Check with the lab 
supervisor or manager and refer to Standard Methods 2340C, Section 28. Add the 
inhibitor immediately after the addition of the buffer and proceed with the analysis as 
outlined above. 

10.6 Calculate the final results using the equation shown below. Make sure to use the normality 
and not the molarity of the EDTA titrant in this calculation. 

Hardness as mg CaCO,tliter =(Ax N X 50000)/(ml sample) 

Where 
A= ml of EDTA titrant 
N = normality of EDTA titrant 

11.0 QUALITY CONTROL 

Below is a summary of the quality control requirements for this method. Make sure to check with the 
laboratory supervisor or manager for any additional client specific quality control requirements. 

11.1 Method Detection Limits (MDLs). MDLs should be established using a solution spiked at 
approximately 3 times the estimated detection limit To determine the MDL values, take 
seven replicate aliquots of the spiked sample and process through the entire analytical 
method. The MDL is calculated by multiplying the standard deviation of the replicate 
analyses by 3.14, wihich is the student's I value for a 99% confidence level. MDLs should be 
determined approximately once per year or whenever there is a significant change in the 
background or instrument response. 

11.2 Quality Control Sample (also referred to as the external). At a minimum of once per quarter, 
a standard from a different source than the spike blank must be analyzed. Note: It is 
recommended that this standard be analyzed with each run if sufficient standard is available. 
This sample should be within the manufacturers limits. If no manufacturer's limits are 
available, then default limits of 90 to 110% should be applied. 

11.3 Method Blank. The laboratory must digest and analyze a method blank with each set of 
samples" A minimum of one method blank is required for every 20 samples or on each 
analysis day. The method blank must contain hardness as calcium carbonate at a level less 
than the reporting limit If the method blank contains over that limit, the samples must be 
reanalyzed. The exception to this rule is when the samples to be reported contain greater 
than 10 times the method blank leveL In addition, if all the samples are less than a client 
required limit and the method blank is also less than that limit, then the results can be 
reported as less than that limit 

11 A Spike Blank. The laboratory must analyze a spike blank with each set of 10 samples. The 
laboratory should assess laboratory performance of the spike blank against recovery limits of 
80 to 120 percent. If the spike blank recovery is high and the results of the samples to be 
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reported are less than the reporting limit, then the sample results can be reported with no 
flag. Otherwise, all associated samples must be reanalyzed. 

11.5 Matrix Spike. The laboratory must add a known amount of each analyte to a minimum of 1 in 
20 samples. The spike recovery should be assessed using in house limits. Until these limits 
can be generated, then default limits of 75 to 125 percent recovery should be applied. If a 
matrix spike is out of control, then the results should be flagged wilh the appropriate footnote. 
If the matrix spike amount is less than one fourth of the sample amount, then the sample 
cannot be assessed against the control limits and should be footnoted to that effect. The 
matrix spike recovery should be calculated as shown below. 

(Spiked Sample Result- Sample Resulll x 100 = MS Recovery 
(Amount Spiked) 

11.6 Matrix Duplicate. The laboratory must digest a duplicate sample for a minimum of 1 in 20 
samples. The relative percent difference (rpd) between the duplicate and the sample should 
be assessed. The duplicate rpd is calculated as shown below. 

11.6.1 The duplicate RPD should be assessed using in house limits. Until these limits can 
be generated, then default limits of 20 percent RPD should be applied. If a duplicate 
is out of control, then the results should be flagged with the appropriate footnote. If 
the sample and the duplicate are less than 5 times the reporting limits and are within 
a range of± the reporting limit, then the duplicate is considered to be in control. 

11.6.2 The duplicate RPD should be calculated as shown below. 

12.0 DOCUMENTATION 

(Sample Result- Duplicate Resulll x 1 00 = % RPD 
(Sample Result + Duplicate Result) x 0.5 

12.1 All reagent and standard information, including the manufacturer, lot, and expiration date 
should be recorded in a general chemistry reagent log. 

12.2 Reagent and standard reference numbers should be recorded all on analysis write-ups. 

12.3 All initial volumes, dilutions, and final volumes should be recorded on the analysis write-ups. 
The verification of the pH after the addition of the buffer should also be documented on the 
analysis write-up. 

12.4 Any problems or comments about the samples should be included on the analysis write-ups. 

12.5 Balance checks and calibrations should be recorded on lhe balance logs provided with each 
balance. Each balance must be checked at least once per day before use. The balance 
checks should be within the criteria listed in the balance log book. 

13.0 DATA REPORTING 
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13.1 All samples should be updated to QC batches in the LIMS system. The analyst should calculate 
all duplicate RPD's and spike recoveries. 

13.2 All documentation must be completed. The data report should be turned in to the area 
supervisor for review. 

14.0 POLLUTION PREVENTION & WASTE MANAGEMENT. 

14.1 Users of this method must perform all procedural steps in a manner that controls the creation 
and/or escape of wastes or hazardous materials to the environment. The amounts of 
standards, reagents, and solvents must be limited to the amounts specified in this SOP. All 
safety practices designed to limit the escape of vapors, liquids or solids to the environment 
must be followed. All method users must be familiar with the waste management practices 
described in section 14.2. 

14.2 Waste Management. Individuals performing this method must follow established waste 
management procedures as described in the waste management SOP, ESM003. This 
document describes the proper disposal of all waste materials generated during the testing of 
samples as follows: 

14.2.1 Non hazardous aqueous wastes. 

14.2.2 Hazardous aqueous wastes 

14.2.3 Chlorina1ed organic solvents 

14.2.4 Non-chlorina1ed organic solvents 

14.2.5 Hazardous solid wastes 

14.2.6 Non-hazardous solid wastes 

15.0 REFERENCES 

15.1 No additional references were required for this method. 
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Mercury in Tissue and Soil/Sediment by CVAF 
Effective Date: July 8, 2011 

Mercury Determination in Tissue and Soil/Sediment Samples by Cold 
Vapor Atomic Fluorescence Technique (CVAF) 

References: Method 7474, Mercury in Sediment and Tissues by Atomic Fluorescence Spectrometry.-; 
SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, EPA SW-· -~-:'"·.·. 
846, Revision 0, Update IV, 1998. · 

Method 7471A, Mercury in Soild or Semisolid Waste (Manual Cold Vapor Techniqt.ie).,SV)I, 
846, Test Methods for Evaluating Solid Waste: Physical/Chemical Method~'-·· EF'I~·sw, 
846, Revision 1, 1994. :'i"-'">.:'•:~c,·: · 
Determination of Mercury in Seawater at Sub-Nanogram per·'-Liter ~t"evels. 
Bloom, N.S. and E.A. Crecilius, Marine Chemistry, 14,49-59. 1983. . 

1. Scope and Application 
'"' :.·: 

Matrices: The method is applicable to total mercury in tissue and.:sojl/s.ediment samples. 
-~~-. ·-.,~"- '"--"·"'"" 

Definitions: Refer to Alpha Analytical Quality ManuaL ..• ·''·· ,-~- ,-, 

Two procedures for the analysis of mercury by col<;l·f8~~~i-fa,tciAAic'ffuorescence spectrometry are 
discussed in this SOP. · ._-_ 

Mercurv in Tissues- This method utilizes a mi<::_rowav~''aig~§tffi~ followed by bromine chloride 
oxidation. Samples are then decolorized using~llydroxylamirfe hydrochloride and analyzed following 
reduction with stannous chloride. Elemental mercury is then purged from solution and analyzed by 
atomic fiuorescence spectrometry. '.':. ·:·:~> 

Mercury in Soil/Sediments- This,metl)p<l']\'ili;iesii"hot plate digestion with aqua regia followed by 
bromine chloride oxidation. Sa_rrip!<;!.S ar_e>the8) decolorized using hydroxylamine hydrochloride and 
analyzed following reduction'-wi!tF$t~iinous' chloride. Elemental mercury is then purged from 
solution and analyzed by atomic'Ji[[oreS.cence spectrometry. 

~-'""·""-·- '\:'\. ··--· 
The data report packages;'presiiht ·me documentation of any method modification related to the 
samples tested. Depenq[ng\Jpon_lhe nature of the modification and the extent of intended use, the 
laboratory may be .required to"de"ITionstrate that the modifications will produce equivalent results for 
the matrix. Apprg)i~l cW:a.ll method modifications is by one or more of the following laboratory 
personnel befO_[§J~"efi"qrJ!lj_iig the modification: Area Supervisor, Department Supervisor, Laboratory 
Director, or Qualif)I:Assurance Officer. 

(;':'~- --~::::_ 

This metb()Q-,i~."·resiritted to use by or under the supervision of analysts experienced in the 
operatiqh""of:\q_e'-'ivlercury analyzer and in the interpretation of Mercury data. Each analyst must 
demonstrate ilie ability to generate acceptable results with this method by performing an initial 
derrlil11stii!t_;ori'.-of capability, analyzing a proficiency test sample and completing the record of 
tr~i~ing.]\ 

' - ),f!ei-"inftial demonstration, ongoing demonstration is based on acceptable laboratory performance 
.c _ of~_at least a quarterly laboratory control sample or acceptable performance from an annual 
··:;-",proficiency test sample. A major modification to this procedure requires demonstration of 

~performance. The identification of major method modification requiring performance demonstration 
is directed by the Quality Assurance Officer and/or Laboratory Director on a case-by-case basis. 

Parameter CAS 
Mercury 7439-97-6 

Form No: 08-07 0113012009 
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Issue Date: July 8, 2011 

Mercury in tissue samples is determined by cold vapor atomic fluorescence spectrometry from an 
aliquot of a microwave digestion (see SOP MP-003). A 10 ml aliquot of the digest is added to a 50 
ml screw cap polyethylene digestion tube along with 2 ml of an acidic bromine chloride solution~">. 
Bromine chloride is prepared by mixing potassium bromide with potassium bromate solutions wJtn · · 
hydrochloric acid producing a yellow solution. Bromine chloride is know to oxidize inorganic. ahd.. ·c-
organomercury compounds. If a yellow color does not persist after addition of bromine chloride, tqeri· >. 
additional solution must be added until a yellow color persists. The same volume of bromine :chlbfide 
solution is added to all samples and standards. This solution is allowed to stand for at le;lstdihour~. 
After digestion is complete, bring to 50 ml, add 0.4 ml of 12% hydroxyl amine hydro.chloride(scilution 
and shake. Additional hydroxyl amine hydrochloride is added if the yellow color;,.ffom !be orbmine 
chloride solution persists. ··~·'!~:-. · •· 

Samples and standards are placed in the autosampler rack for analysis follo~l~~·:§f:a'nhous chloride 
reduction and analysis by cold vapor atomic fluorescence spectrometry aj.a.wi;lv.eleijgth of 253.7 nm. 

·- ·;:· . ' ·-· 
Mercury in soil/sediment samples is determined by cold vapor atomic fll!orescence'spectrometry from 
a hot plate digestion utilizing aqua regia. A 0.5 1 g wet sedimentaliqliqtis <jdded to a 50 ml screw 
cap polyethylene digestion tube along with 5 ml of Dl water, 3.7.5·mft;ondehirated HCI and 1.25 mL 
of concentrated HN03. Samples are heated on the hot bi()J:<Kfgr ~rninut~s and allowed to cool. 25 ml 
of Di water are then added, the samples placed back olil~tneho!'b.ldb.kcand heated for 30 minutes. The 
samples are then cooled and brought to 50 ml with 15Fwater. A;;1 0 ml aliquot of the digest is added 
to a 50 ml digestion tube along with 2 ml of an acidic•:t:>romirj~ chloride solution. If a yellow color 
does not persist after addition of bromine chloride then"'i~<:ldftional solution must be added until a 
yellow color persists. The same volume of br<i:l)]ine chloride{ solution is added to all samples and 
standards. This solution is allowed to stand for£afieas,t 12 hours. After digestion is complete, bring to 
50 ml, add 0.4 ml of 12% hydroxyl amine fi'y~rochforide solution and shake. Additional hydroxyl 
amine hydrochloride is added if the yellow::C51!;>r'li'om•ihe bromine chloride solution persists. 

Samples and standards are plac.e·iJ:'.in t~~.:il.~tq~ampler rack for analysis following stannous chloride 
reduction and analyzed by cold vap,gr''a!()jfiitc::fliforescence spectrometry at a wavelength of 253.7 nm. 

~~0~. '-~:-'~" 
2.1 Method Modifications from Reference 

; ~,. . '';i'· 

Method 7474 calls for,.~ 'rn.icr~ve digestion for both tissues and soils/sediments with nitric and 
hydrochloric acids. Tne rrtell}od 'has been modified for tissues to use an aliquot of a microwave 
digest utilizing n]!r!t aq_g only. The method has been modified for soils/sediments to use a hot 
block digestiort.SimJ.I?r :·to. that used for Method 7471A but without the addition of potassium 
permangana_(e~·'11J.e·chi>hge allows for more rapid preparation of samples and yields equivalent 
data to the'{~feren'Ce method as indicated by the perfonmance of PT samples. 

The p(<icl;a~J~se~ to prepare the bromine chloride solution has been modified from the method 
referfin.ce to;!hat used in the Bloom and Crecelius, 1983 reference. The solution is equivalent the 
,remrelil;e.njethod and requires less time to make. There is no impact to the data as indicated by 
~!he pef!cirmance of PT samples. 

~ " ,.:,.,., __ .: > (;-_;;,;;:,, "'<···· 
...,,·;, , __ 

· :>~:"::i,R~porting Limit 
···;{\·. ·v:· 

,,, The Reporting limit for mercury in tissues is 0.05 flg/L (0.0125 mg/kg) and the linear range of the 
J•;• analysis is 10 !Jgll (2.5 mglkg). 

The Reporting limit for mercury in soil/sediment is 0.05 !Jgll (0.0125 mglkg) and the linear range of 
the analysis is 10 !Jg/L (0.5 mg/kg). 
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4. Interferences 

5. 

4.1 Gold, silver and iodide are known interference. 

4.1.1 High concentrations of gold and silver in a sample may suppress mercury 
reduction. 

4.1.2 Samples with iodide concentrations greater than 3 mgll should be pre-reduce.d 
with stannous chloride to clarify the brown color. It may be necessary to cl.ean·the 
analy1ical system with 4N HCI following analysis of a sample with iodide · · · 
concentrations greater than 30 mgll. · _ 

4.1.3 Sulfide concentrations up to 24 mgll produce no interference problems. · 

Health and Safety . :-"'" 
The toxicity or carcinogenicity of each reagent and standard use:{in tl;li>fri~thod is not fully 
established; however, each chemical compound should be treate.d ··~s •. a .tl:Otential health hazard. 
From this viewpoint, exposure to these chemicals must be redU"ce((\o.ll1e'fowest possible level by 
whatever means available. A reference file of material.safety data sheets is available to all 
personnel involved in the chemical analysis. Addition~h'efere!h~~s:to:i~boratory safety are available 
in the Chemical Hygiene Plan. ·fct);. \~, 

All personnel handling environmental samples kno_.;~{q,c0rjY~in or to have been in contact with 
municipal waste must follow safety practices fo~J:tandling ·known disease causative agents. 

The use of laboratory equipment and chemi¢-~is"'Ei%P.oses the analyst to several potential hazards. 
Good laboratory techniques and safety praC!ices ~h"all be followed at all times. Eating, drinking, 
smoking, or the application of cosmetic:s·l~'noti'permitted in the laboratory area. Horseplay of any 
kind is prohibited. Pipetting by mputt([~.;nbt[permitted. All Personal Protective Equipment (PPE) 

' "-~ '·:-··· ·--
must be removed before leaviqg_ th~,lat<g[~~ory area and before entering the employee lounge or 
eating area. Always wash your'nana§,befbre leaving the laboratory. All relevant Material Safety 
Data Sheets (MSDSs) are k_ept·§IIph~betitally in a centrally located file storage. 

(' -,::,:::. ·:::::· 
Approved PPE, which inc;:l@es S"afety Glasses, Gloves and Lab Coats, must be worn at a// times 
when handling sa[Tlple.s~reag~Q.ts{chemicals, or when in the vicinity of others handling these items, 
so that dermal cdntacfis,avoided. All standards, reagents and solvents shall be handled under a 
hood using the pro'p"~t;,PPE-!.AII flammable solvents must be kept in the flammable storage cabinet, 
and returned .to':tbe_ cabinet immediately after use. When transporting chemicals, use a secure 
transporting device"anglor secondary outer container. Chemical storage is properly segregated and 
adequateiY,·:I!~'rltilated'-to reduce the possibility of hazardous reactions. Chemical storage in work 
areas s6'all1i'e)eplto a minimum. Storage on bench tops or other work surfaces, except temporary, 
is notpermitte~·. 

_(0~~,,.,. '\!>;-:;Y 
Spilled samples, solvents, reagents, and water must be cleaned up from bench tops, instruments 
.!3ni:l.<;~u_tc)"sampler surfaces immediately. A spill is considered a quantity of hazardous material if it is 
'roode"rafe to extreme hazard to the skin and mucous membranes. If contact with the skin occurs, 
in\Fnediately flush with large volumes of water. In the case of acidic/basic spills, the Spill Kit located 

···.):..)n each laboratory shall be utilized before attempting to cleanup the spill. Although procedures are 
··designed to minimize the possibility of an accident, all injuries or accidents, regardless of the nature 
or severity, are to be reported to the Department Manager Supervisor immediately. If an employee 
discovers a potentially unsafe condition, this must be reported to the Department Manager 
Supervisor immediately. No employee should feel compelled to work in a situation where they do 
not feel entirely informed. trained, or safe. 
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Analytic;al instrumentation poses the unique possibility of exposure to high voltages. Other than the 
routine instrument maintenance, as listed in the front of every Instrument Maintenance Logbook, at 
no time shall an instrument operator attempt to maintenance an instrument alone, or without the 
proper training, supervision or instruction. Caution must always be used in the presence of moving 
parts (autosamplers) and hot surfaces (injection ports). . .. 

Compressed gas cylinders shall only be moved with the dolly supplied for this specific purpose. The 
cap must be on the cylinder while it is being moved. The tank must be secured when injts·finaf· 
position. All spent tanks are to be returned in the same manner, and secured until removed bycthe 
vendor. Liquid argon or nitrogen represents a potential cryogenic hazard and safe-ti,.r\dli.ng 
procedures must be used at all times. · · · .. · · ··· · 

All additional company safety practices shall be followed at all times as writtenfi~ the themica/ 
Hygiene Plan. cc'" ·~:... -

6. Sample Collection, Preservation, Shipping and Handfih,,9 ···· 

7. 

6.1 Sample Collection • ., 
:;.c. 

A minimum of 10g of sample must be collected in a pre-cleane.d.2oz.or.4oz glass jar with a 
Tefion lined screw cap. .... ·· ·· .. 

6.2 Sample Preservation 

No preservatives are used. See Section 6.4. 

6.3 Sample Shipping 

No special sample shipping requirements".F"'"'ctoc.. 
~-~- ... 

6.4 Sample Handling /~·<c.·< ..... 
Samples are stored at 4•c'(i:).2·d~.;r~--hbld time for soil/sediment and tissue samples is 28 

,•o,c. -~,:~- "',':', :.-o· 
days. Sediment and tissue\s<lrTir:iJes·may·"be stored frozen at -2o•c :t 1 a• c. The hold time for 
solid samples stored frozen<Q:l.a}/':.be extended unless specifically noted by project or client 
requirements. :-:;:~·_;:<~~~,i~:o"~~-S. ., 

_.,,~ ti\ 
,_,,-

-·-

Equipment ~r:l'~·'sHPI)fies 
"·-:-"- ·.--·,_ 

7.1 lnstr!,Jfii~nt':~T.b-e"PSA Millennium Merlin Atomic Fluorescence Analyzer equipped with a 
PC ·(!oadeo'-twith instrumental sofiware, gold-amalgamation attachment (Millennium 
_<3.~1J.<l[1'aqt an if PSA 20.400 autosampler. The instrument is connected to a source of high­

r"puritytmefcury free argon regulated to 50 PSI. 

]/2/ ::S~nfdprene Peristaltic Pump Tubing: Green/Green (PSA part number 
· . 1\11025T002 or equivalent) for blank and autosampler rinse, Grey/Grey (PSA part number 
' ">-· .M055T005 or equivalent) for sample and stannous chloride. 

7·,3 Electric Hot Plate: Adjustable and capable of maintaining a temperature of 90-95'C 
equipped with graphite carbon blocks that each have 36 positions to hold the sample tubes. 

NOTE: Hotplate/Block temperatures are monitored regularly using NIST calibrated and 
traceable thermometers. If any thermometer is suspected to not be reading the 
temperatures correctly, it is replaced with another certified thermometer. 

7.4 Milestone Ethos E Microwave Oven: Equipped with temperature control probe 
and high pressure perfluoropolymer vessels. 
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7.5 Digestion Tubes: 50mL disposable polyethylene screw cap digestion tubes. 

7.6 Other: Adjustable Eppendorf pipettes and replacement tips 

8. Reagents and Standards 
ACS Trace Metal grade chemicals shall be used in all tests. Other grades may be used, provided)! 
is first ascertained that the reagent is of sufficiently high purity to permit its use witho_ut lessiming 
the accuracy of the determination. If the purity of a reagent is in question,'• analyze· "•lor 
contamination. If the concentration is less than the MDL then the reagent is accept§Bie... · ·· 

Solutions below expire six months from preparation unless noted. 

Stock standard solutions are stored in a cabinet, out of direct light 
-_,_,0, 

8.1 Deionized (DI) water: The Barnstead NANO-pure syste[Tfpto~id_e_s:fype I water used 
in the preparation of samples and standards. , • •• ·· 

8.2 Hydrochloric acid, concentrated (HCI): ACs;"t~ag~~~"gr~~e. Fisher #A508-212, 
or equivalent. Hydrochloric acid (1:1 HCI) - Adcj, . .,500JpL cdi:\centrated HCI to 400rnL Dl 
water and dilute to 1 L 1 0% HCI - Add 1 OOJ!J.l'cdnc~.Q\r~\§.cli:Hcl_ to approximately 500 mL 
Dl and bnng to 1 L w1th Dl. Lots should be(c.hecked ·tor punty pnor to use and the results 
stored in a reagent check log book. · ·c'••. /:i 

8.3 Nitric acid, concentrated (HiiiQ3): A6§td<l~gent grade, Fisher #A509-212, or 
equivalent. Nitric Acid (1 :1 HN03)- A<:Jti"l'5g,OmL concentrated HN03 to 400mL Dl water and 
dilute to 1 L Prepare 1% Nitric Acid )ly dilul\ng 1 rnL of concentrated HN03 up to 1 OOrnL in 
Dl water. Lots should be checkeclfo./'jJuritY,('prior to use and the results stored in a reagent 
check log book. ~-- ,~-- 2~~:-~ ~,~~"-

"' ·--~\,_ ;;;~A~;,r )~ 

8.4 Hydroxylamine hydrqchlor,i.de (NH20H·HCI): ACS reagent grade, VWR 
#HX0770-1, or equivalerif\prep.,re-12% solution by adding 12 g per 1 oo rnL of Dl. 

8.5 Stannous Chh?fi'd~0.£shCh·H20): ACS reagent grade, Fisher #T142-500, or 
equivalent. Prepi3rii'•4% s,olution by adding 20 g to 1 L of 10% HCI. Prepare daily. Solution 
rnay be pwgedclr..ith 'argon at 2 Uminute for 30 minutes to rernove Hg impurities. 

-,~,~::';'' -_,~~: 

8.6 Potas~?i.lfrrb!3romate (KBr03): ACS grade, Fisher #P207-250. May be baked in 
muffle:fufna~e-·"at-'2"50'C for 8 hours to rernove mercury impurities. 

<:!o::~; ~:i:;_ 

8. 7 P.ot;issiun{Bromide (KBr): ACS grade, Fisher #P205-500. May be baked in rnuffle 
1 /U'rna~3 at250'C for 8 hours to rernove mercury impurities . 

. 8:8• E!ror;riine Chloride (BrCI): Prepare in a BOD bottle under a fume hood by adding 1.5 
g. kBr and 1.1 g KBr03 to 20rnL Dl water and mix. Slowly add 80mL of concentrated HCI 

-"':c:• · ·· .... and mix. Solution will turn yellow. Free Halogens are generated from this solution. Seal 
· ··••:::~. ' ·'the bottle when taking out of fume hood. 

8".9 Stock and Working Standards: 

Form No: 08-07 

The 1 000 ~g/L working standards must be prepared in the same manner as samples. 
These standards are then diluted to rnake calibration and calibration check standards. After 
preparation, the 1000 ~g/L working standards can be used for one week. 

8.9.1 1000 mg/L Stock Calibration Mercury Standard: Ultra Scientific #ICP-080, or 
equivalent. 
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8.9.1.1 1000 iJQIL Working Standard for Tissues: Prepare by adding 0.05mL 
of 1000 mg/L stock to a microwave digestion vessel containing 1 OmL of 
concentrated HN03. This standard is digested along with samples 
according to Method 3051 (SOP MP-003). The standard is then brought 
to a 50mL final volume with Dl water in a screw cap digestion tube. ThiJ>·.: .·. 
standard is identified as C-date-VM in the Mercury Standards 
Preparation Log. · 

8.9.1.2 1000 iJgiL Working Standard for Soils/Sediments: Prepare by adding 
0.05 mL of 1000 mg/L stock (Section 8.9.1) to a 50 mL.scti;VJ cap 
digestion tube containing 5 mL of Dl water, 1.25 mL of"Ei5r\(;entrated 
HN03 and 3.75 mL of concentraled HCI. This standard)S:digesfe~·along 
with samples. The standard is then brought to a 50 mU::final i/.olume with 
Dl water. This standard is idenlified as C-date~I(H":ln the Mercury 
Standards Preparation Log. <:lh. "''· · 

8.9.1.3 100 iJQ/L Intermediate Standard: PrepareJ>yraCldlng.gt{ ml of the 1000 
iJgiL working standard (Section 8.9.1.1 ori;8.9.1 s2f'to 0.9 mL Dl water. 
This intermediate standard Is used far. calitiratiorlistandards preparation 
and then discarded. ti"·'.'\··•eiz·c>·• 

. ·-t.,· ~;t.. ··~:.~ 
8.9.1.4 10 IJQIL Intermediate St~J,IJ.!I!it'O~)£'f$p,~r!;1(DY adding 0.1 mL of the 100 

iJQ/L working standard (<iJ~Ction 8.9~1,.3)"f6 0.9 mL Dl. This intermediate 
standard is used for ·c!llibrationi::i standards preparation and then 
discarded. ~::~,. '"~:~~~0.,__.,:h6~1~' 

8.9.1.5 5 ~Jg/L lntermedia!~S!iJndard:"Prepare by adding 0.25 mL of the 1000 
tJg/L working standard''(§ection 8.9.1. 1 or 8.9.1.2) to 50 mL graduated 
digestion tube_c;gn!~iJ1ingJf% HCI. Bring to 50 mL final volume. 

8.9.2 1000 mg/L S,t<?,ck !C\,I:.i\it!l[&J/'Y Standard: Inorganic Ventures #CGHG·1, or 
equivalent ~~"~~;~+.,_~-~~;,:_~)4;. 
8.9.2.1 1000 )J'gfi..'U:;y Working Standard for Tissues: Prepare by adding 0.05 

ml:z'of,JO\lO, h1g/L stock to a microwave digestion vessel containing 1 0 
tilL of<foncentrated HN03. This standard is digested along with samples 
a~_ordiiig to Method 3051 (SOP-MP-003). The standard is then brought 
to a"5(t'ml final volume with Dl water in a screw cap digestion tube. This 

•• ,,s£an1da1rd is identified as 1-date-VM in the Mercury Standards Preparation 

1000 IJgiL ICV Working Standard for Soils/Sediments: Prepare by 
adding 0.05 mL of 1000 mg/L stock to a 50 mL screw cap digestion tube 
containing 5 mL of Dl water, 1.25 mL of concentrated HN03 and 3.75 mL 
of concentrated HCI. This standard is digested along with samples. The 
standard is then brought to a 50 mL final volume with Dl water. This 
standard is identified as 1-date-VH in the Mercury Standards Preparation 
Log. 

8.9.2.3 5 IJQ/L Intermediate Standard: Prepare by adding 0.25 mL of the 1000 
iJg/L working standard (Section 8.9.2.1 or 8.9.2.2) to 50 mL graduated 
digestion tube containing 2% HCI. Bring to 50 mL final volume. 

8.9.2.4 1000 iJQ/L LCS and Matrix Standard for Tissues and 
Soils/Sediments: Prepare by adding 0.1 mL of 1000 mg/L stock (8.9.2) 
to a 100 mL volumetric flask containing 2% HCL. This standard is 
identified as 1-date·V in the Mercury Standards Preparation Log. 
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8.10 Calibration and Calibration Check Standards 

8.10.1 Standards Preparation for Method 7474 Tissues 

To 50 mL screw cap digestion tubes, add 10 mL of Dl water and 2 mL of 
concentrated HN03. Add the volumes of each standard as indicated in the tabJe2'):·. 
below, 2 mL of BrCI solution and bring to 50 mL The standard set is designat~d · ' 
in the Mercury Standards Preparation Log as C-date-VM1 ,2,3 •.• (for calibration , 
standards) and 1-date-VM1,2,3 ... (for the ICV) as successive sets of stiiricl~i'ds · 
are prepared from the stock. The same volume of the 1 000 IJg/L I<,:Vi~st66k ls 
added to the preparation batch LCS and matrix spike sample. !(~·0~; .. '·.::: . . ·u 

If more than 2 mL of BrCI solution was added to samples to ?'\gi~taiQ th~;:yellow 
color, add the same amount to standards. 0.2 mL of 1.2%},,hydi\il')'l amine 
hydrochloride is added to each vial and shaken. The'yelloiJ;k,COior should 
disappear. '"'''· · · 

--·- - <-;• 

8.1 0.2 Standards Preparation for Method 7 474 SoilsiS!ld.lililni,ts::~c:>i' 

To 50 mL screw cap digestion tubes, add JJ! 'fl'lt, o(DI water. 0.75 mL of 
concentrated HCI and 0.25 mL of concentrated'HI\!0:\'':Add the volumes of each 
standard as indicated in the table below, 2li:\:1L ofBrCI solution and bring to 50 
ml. The standard set is designateg(;iif'tlie>:Mil'iqlcyjStandards Preparation Log as 
C-date-VH1,2,3 ... (for calibration~~iandards)\ancfl-date-VH1,2,3 ... (for the ICV) 
as successive sets of standards a1'Ei$s:>repa~~i:l from the stock. The same volume 
of the 1000 ).lgiL ICV stoc~_is addea\:!Q,.(ne preparation batch LCS and matrix 
spike sample. ~.,,,,,,·,. - .... 

,.:'.'>.-.:: __ _ 

If more than 2 mL of BrCit'Solutilln .. was added to samples to maintain the yellow 
color, add the same .. !lro'il~nt .tli'11tandards. 0.2 mL of 12% hydroxyl amine 
hydrochloride js adi;iea:;>.to~ .. "each vial and shaken. The yellow color should 
d·!sappear ' .. ~, ( .. : .... ·;:' :.; 

• ''"" --<';/ '"" 

8.10.3 Calibration~ .. , ~ii'<iheck Standards, LCS and Matrix Spike 

Calibrati9,rf"ail.t;1, c~ljpfation check standards are prepared by adding standard 
volum!!s(,l,o vial!l'; prepared for tissues and soils/sediments as designated in the 
folloWlng''!able:.;Si' 

:%~~~ ·'-'.~J~:l>... "-~;;:::;+-

Standard to Voi.10Q(fjfgll (mli:) Vol. 100 ~g/L (ml) 
..;t:ili~2':.,.. -,=-~::) 

Vol. 10 pg/L (mL) 

(Sec. 8.9.1.4) 

Final Concentration 

(Seq,J!c9:f:1;Qr 8:9.1.2) (Sec. 8.9.1.3) 
"-:."''· "_.·._ 

-

0.05 
0.25 

''):,,, <_l>JD5 <;.... 0.25 
·::; ,_sT~ o.50 

'.JCV;"CCV 0.25 

0.25 

(pgll) 

0.0 

0.05 

0.1 

0.5 
2.0 

5.0 

10 .. 0 

5.0 

''\:::yr' (S•::::·~;1 or 

r.~~-r--~~----~---------r----------r--.~----~ LCS, MS 0.25 5.0 

(Sec. 8.9.2.4) 
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9. 

Lower detection limits and analytical reporting limits may be required at times for 
some samples. Lower limits are attained by increasing the instrumental gain from 
1 0 to 100 and by calibrating using lower concentration standards. Calibration 
standards and the LCS and MS are prepared as in the following table: 

Vol. 5 11911. Standard 
Final Concentration , , ·1: Standard ID (Section 8.9.1.5) 

(mL) (f.lg/L) : 

STDO - 0.000 • .d ·' 
STD1 0.05 0.005 - ··. .:< ••• 
STD2 0.10 0.010 '·" ''<'·· . 
STD3 0.20 0.020' ,.' 
STD4 0.50 0.05.0. ...... 
STD5 1.0 ' Oc1.PO•'>. 
STD6 2.0 <J:,,. 0.200. 

ICV,CCV,LCS, MS 1.0 ,;/''' '<tO),PO 
(Section 8.9.2.3) ·''· " ·' 

-- .<.): :o'·' //'/'<<·,··,~, 

Quality Control 
,</)> · ... :,.;,_., '<•,-' ·-, ... ~i/ 

The laboratory must maintain records to documefltf:.the qu~lily; ()f'Ciliita that is generated. Ongoing 
data quality checks are compared with established''P'erforman\;e criteria to determine if the results 
of analyses meet the performance of ttiil:;'Jlett,l#J. 

9.1 Blanks 

9.1.1 Method Blank 

A method blank must be per every 20 samples or per digestion batch, 
whichever is more 

Mercury must not tif~ he method blank at a concentration greater than the 
reporting limit. . ., 

,,.(j.:.>>c."·\'.~- '<~~,. 

Corrective Action{ Amil0!is·•according to the appropriate analytical SOP may be repeated 
once to see in'an\:!lnal,0ical error has occurred. Digestion of the method blank and all 
associa!e.<:l,sa\npiEis"TTlust be performed until the blank is in control. Samples cannot be 
analyze(FjJotif'"~Jl acceptable method blank analysis is obtained. Exceptions may be 
mad.~,~!h'i>.lP.~olial of the Metals Department Manager, Laboratory Director or QAO, if 
the-.''sani'~les ii·ssociated with the out of control method blank are non-detect for the 

_el~ffi'e~;tts d~interest, or if sample concentrations are greater than 1 Ox the blank levels. In 
i<'"'slil;_(l,'~ses, the sample results are accepted without corrective action for the high 
4\ met\:lpd blank and the client is notified in a project narrative associated with the sample 
'<Iresults. 

·--~·.c~·· 

Initial Calibration Blank (ICB) 

An initial calibration blank must be analyzed immediately following the ICV (see 9.3). 

Mercury must not be detectable in the ICB at a concentration greater than the reporting 
limit. 

Corrective Action: May reanalyze the standard once. If the concentration still exceeds the 
acceptance limit, stop and recalibrate the instrument. Samples cannot be analyzed until 
an acceptable ICB analysis is obtained. Exceptions may be made with approval of the 
Metals Department Manager, Laboratory Director or QAO, if the samples associated with 
the out of control blank are non-detect for mercury, or if sample concentrations are 
greater than 1 Ox the blank levels. In such cases, the sample results are accepted without 
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corrective action for the high blank and the client is notified in a project narrative 
associated with the sample results. 

9. 1.3 Continuing Calibration Blank 

A continuing calibration blank must be analyzed immediately following the CCV (see 9.4),;:: 

Mercury must not be detectable in the CCB at a concentration greater than the reportibg 
limit. · 

Corrective Action: May reanalyze the standard once. If the concentration still exc~ed~:ili~ 
acceptance limit, stop, recalibrate the instrument and reanalyze all associf3fed·~amJ?Ies. 
Samples cannot be analyzed until an acceptable CCB analysis is obt<liM!;I. Ex(;eptions 
may be made with approval of the Metals Department Manager, La~orato.Y:Pirector or 
QAO, if the samples associated with the out of control blank <\flil hQn-dei!ect for the 
elements of interest, or if sample concentrations are greater than 1 oX;"ttlEi'blank levels. In 
such cases, the sample results are accepted without correcljl(e aq'fi~>n for the high 
method blank and the client is notified in a project narrati~e:associa,~e.d with the sample 
results. ·· ,,, .... 

9.2 Laboratory Control Sample (LCS) 

Laboratory control sample (LCS) must be prepan;,9;dn-c;~Ji~J;;!l.~!"~ 20 samples or per digestion 
batch, whichever is more frequent, and spiked"wltn a s6li;l!i6ii•prepared from a second source 
or lot number, other than the source used to ve([(y the ai'ii;uracy of the standard curve for the 
determinative analytical method. The LCS contatns '!ll!?target elements of interest. and is 
digested along with the samples as <if>t(fication '"o!(0ftie accuracy of the entire digestion 
procedure. .i~;,::a?~~.. · 

The acceptable recovery QC limits ar~\ 80 ~;~120%. The recovery limits are continuously 
monitored and documented in-hou!}fo''lhEoogl],;c<introl charts. The Control Limit Generation SOP 
(OB-07) provides details expl~inhflg hoWe-control charts are generated and used for quality 
control. ~~~"-:;~~"-'i;~·<o.:~f~.;; 
Corrective Action: Analysis ~~~;ciril]hg ~~the appropriate analytical SOP may be repeated once 
to see if an analytical err'OY'ha's'Cbcdlrred. If the LCS recovery is still out of control, re-prepare 
and re--analyze the -~Ct> and~ail'"associated samples. Samples cannot be reported until an 
acceptable LCS i~J)otafi;te,(j,,".t;xceptions may be made with approval of the Metals Department 
Manager, Lab(Jr~tofY:.J)ireiCtoi or QAO, if the samples associated with the out of control LCS are 
also associateiJA\I.i.th ·a'~matrix spike that is in control. This is an acceptable measure of accuracy 
of the dige?tion an(!,;~nalytical procedures. An explanation of the out of control LCS recovery 
must becjfidudectjn"!he project narrative to the client and the sample data reported noting the 
acceptabie'MS results as balch QC. 

,,:~;o.:o•"'-~_,_. ·\~~.,. 

9.3 lni~ial CaJiDration Verification (ICV) 

,·/'Ail 'igitialfe~libration verification standard from a source different from that used to calibrate the 
\\ instr\Jment (see 8.9.2) must be analyzed immediately following calibration as an independent 

,·C;h.ook of instrument performance. Nominal acceptance limits are 90% - 110% of the true value. 

'·":Corrective Action: May reanalyze the standard once. If the concentration still exceeds the 
acceptance limit, stop and recalibrate the instrument. Samples cannot be analyzed until an 
acceptable ICV analysis is obtained. Exceptions may be made with approval of the Metals 
Department Manager, Laboratory Director or QAO, if the samples associated with a high 
recovery ICV are non-detect. In such cases, the sample results are accepted without corrective 
action for the high ICV recovery and the client is notified in a project narrative associated with 
the sample results. 
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A continuing calibration verification standard must be analyzed after analysis of no more than 
10 samples as an on-going check of instrument performance. Nominal acceptance limits are 
90% - 110% of the true value. 

Corrective Action: May reanalyze the standard once. If the concentration still exceeds -th& 
acceptance limit, stop, recalibrate the instrument and reanalyze all associated samples. Res!JffS:;:.. 
cannot be accepted until an acceptable CCV analysis is obtained. Exceptions may t)e rriiiae·· 
with approval of the Metals Department Manager, Laboratory Director or QAO, if the ·~empl\is 
associated with a high recovery CCV are non-detect In such cases, the sampl<ftil:Siilts:are 
accepted without corrective action for the high CCV recovery and the client·is notified in a 
project narrative associated with the sample results. ,,,cl '·'J.,,_ · 

9.5 Matrix Spike "1-~iA~:-=~t\ .. 
,' '· '\ __ ,,, 

A matrix spike (MS) sample must be performed once per 20 sampt§s;_\5% liequency), or per 
digestion batch, whichever is more frequent The MS contains all ,target ~lemehts of interest 

f;~ ~:h 
The acceptable % recovery QC limits are 75% - 125o/~ .• ,,l;t1e>'l'oJ~Covery QC limits are 
continuously monitored and documented in-house throug~··coii)r,ol'cnarts. The Control Limit 
Generation SOP (08-07) provides details explaining,,hQW. CQ!)trol cHarts are generated and used 
for quality control ,<h;r·· ''""' '''~, .• _,__,y . ~"c((~· '·~~- "··~;~;:.·· 

Corrective Action: Analysis according to the apprl:>Rriate a'l)"alytical SOP may be repeated once 
to see if an analytical error has occurred, If the '1k~,c;o)!ery still exceeds the control limits and 
the LCS is compliant, include a project rl'iftr~tive witfi':Ufe results to the client noting that there 
may be potential matrix effects on the accui<!~y of the reported results as evidenced by MS 
recovery outside of QC limits. f'K. ~,; •• ,. 

9.6 Laboratory Duplicate 
\)+, ,:;;·~·' 

Duplicate analyses (matri~, ate) must be performed once per 20 samples 5% 
frequency), or per digestion· . is more frequent 

Acceptable relative perQefif s (RPD) of duplicates is;", 20%. This acceptance criterion 
is not applicable to ~ag)ple C\ipcitntrations less than 5 times the reporting limit Calculate the 
RPD as follows: ,. [/ ·:~\~·-· ,,-J/ 

RPD = 

= sample Replicate #1 
R2 = sample Replicate #2 

X 100 

--, ·:The•:.RPD limits are continuously monitored and documented in-house through control charis. 
- ,-The Control Limit Generation SOP (08-07) provides details explaining how control charts are 

<'generated and used for quality controL 

Corrective Action: Analysis may be repeated once to see if an analytical error has occurred. If 
the % RPD still exceeds the control limits; include a project narrative with the results to client 
noting that there may be potential matrix effects on the precision of the reported metals results 
as evidenced by the matrix duplicate %RPD exceedance. 
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9.7 Method-specific Quality Control Samples 

None. 

9.8 Method Sequence 

• ICV 

• ICB 

• Method Blank 

• Laboratory Control Sample 

• Matrix QC Sample 

• Matrix Duplicate 

• Matrix Spike 

• Samples 2-5 

• CCV 

• CCB 

• Samples 6-15 

• CCV 

• CCB 

10. Procedure he., 

Procedure No. SOP/M-014 
Page 12 of 16 
Issue No.: 4 

Issue Date: July 8. 2011 

10.1 Equipment Set-up -~\>:\;~ .. 
Samples are prioritized by)l:IE! ~e.tl'll~, Department Manager or Preparation Group Leader for 
digestion based on hold ti,me'ahd''client due date. The analyst must be familiar with instrument 
software and hardware;. a'~, des2rtbed in the user manuals supplied with the instrument before 
attempting to perform,~•i"ariiil~sis•1 

Power to the in~ffutTI~riti'•&utosampler , PC and the argon gas supply are turned on. Peristaltic 
pump winding§:<lJ!3 ifiiipe9ied for wear and replaced if necessary. The winding clips are relaxed in 
between usag~. tfie)nstiument manufacturer suggests that the pump tubing be changed once per 
month or mci're':freqtiehtly as needed. 

_.;;'iJ.::.c~:::~. ''<i:\, 
The stifnnous·pnloride solution is attached to the grey/grey pump tubing, 1 0% HCI is attached to 
the.,gi'~e(ligreiin autosampler rinse and Dl is attached to the geen/green rinse blank. The 
aUtosal'!1i:iler1probe line is attached to a grey/grey pump tubing. The pumps are turned on via the 

.. soltwar~:and the flow is checked to insure that solutions are delivered to the mixing valve. 

••·::,_0.'1:1" Sample Preparation 
''~.> 

10.1.1.1 Tissues 

Form No: 08~07 

Tissue samples are prepared by microwave oven assisted acid digestion 
according to SOP MP-003. The LCS and MS are spiked as indicated in the table 
in 8.10.3. 

A 10 mL aliquot of each digest is added to a 50 mL screw cap digestion tube 
along with 2 mL of BrCI solution. The vial contents should remain a yellow color. 
If a yellow color does not remain, add more BrCI solution. This solution is 

0113012009 
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10.2 

10.3 

allowed to stand for 12 hours. Bring the vial to 50 mL with Dl water. The vials are 
then decolorized with 0.4 mL of 12% hydroxyl amine hydrochloride and shaken. 
The yellow color should disappear. If the solution remains yellow, add more 
hydroxyl amine until the color disappears. Add the same amount to all samples 
and standards. 

10.1.1.2 Soils/Sediment 

A 0.5- 1.0 g wet weight well mixed aliquot of soil/sediment is added to a 5n'[n~ ''"· 
screw cap digestion tube with 5 ml of Dl water. The LCS and MS are spi~ed as 
indicated in the table in 8.10.3. A 3.75 mL volume of concentrated .. HCkal'ia4:25 
ml of concentrated HN03 are added and the tube placed on t _ 'qt block set to 
95 ± 3 •c for 2 minutes. Samples are allowed to cool and the!}. m'~:-.()f Of water 
is added to each vial and placed back on the hot block for 30 .. · :;. 

After cooling bring to a final volume of 50 mL with Dl water. 0 mL aliquot 
of each digest is added to a 50 mL screw cap digesti()n'fl!be a'ipng 2 mL of BrCI 
solution. The vial contents should remain a yellow)~olbr..Jf.a:yellow color does 
not remain, add more BrCI solution. Bring the via(to S<f:mL with Dl water. The 
vials are then decolorlzed with 0.4 ml of 12%•h\idrOXyl:amine hydrochloride and 
shaken. The yellow color should disa!)~ear.i:, If the .. ~olution remains yellow, add 
more hydroxyl amine until the coJqpl:Jis~PJ)ear§.,.:i\dd the same amount to all 
samples and standards :"i: '-'" _ '--- ·· 

Initial Calibration 
"<.'·- _. __ .·_. __ ;-_,, .. 

{~.·. -'_::J.'"' 
The instrument is calibrated prior to sample'litnalysis and at least once every 24 hours. A linear 
least squares regression calibration curve;ls'·selected for Method 7474. 

~~:t.. \:1',~ 
In all cases, a correlation coefficie,r)I_,<:,OT~~.~-W·'required before the analysis of samples can 
begin. The calibration blank is inclul:led;aiui"point in the calibration curve. 

<-~,_ :~J_ .::;;;· ~fr~ 
An ICV (Section 9.3) and LCB'(SE!Ction 9dli2) are analyzed after calibration. 

''-lif''"· ~~;~s. "';;:::>':7 

Equipment Operatigl) ai:J,g_ ·s~mple Processing 
After initializing the Mll;~·~ilJ~'-0.foftware, the instrument is turned on via the software and 
allowed to warm yp"cf6t;-,_30 fuinutes. The analysis method is selected and the autosampler 
template is se!.e!:tel'l. Methoii'7474 is set up in the software which specifies delay, read and 
rinse times as~W:ia.ll a~~pump speeds. An autosampler template is set up specifying calibration 
standard, Q~;:§tai(,;l!!,r~s and positions on the autosampler rack. Once sample I D's have been 
typed in,,jt\e fife:is s'aiied as the Job number. 

-~ -:_ ·.'.r 

A Wor~.G?ifu11 is :Jbtained from LIMS and used as the data file name. 
"'' ~---- . ~ ,·)/ ··:··" : __ .-,_ 

Ths:analy!iis is initiated by clicking on the start button on the analysis page. 

f''Fbll~\iiiin!;t~nalysis, the data file is exported to the LIMS on the O:Metals\Millennium drive lor 
'~ •. ~at~-processing. The instrument and autosampler are then rinsed with Dl water and turned off 

;.:i6:4'(t C'bntinuing Calibration 
··~-;>.. 

·-;:._ Periodically (after no more than 10 samples) and at the end of the analysis, CCV standards 
(Section 9.4) and CCB standards (Section 9.1.3) are analyzed. 
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11. 

10.5 Preventive Maintenance 

Inspect pump tubing for signs of wear and replace monthly or more frequently if necessary. 

Clean glass liquid separator when glass appears coated with yellow film< 

Replace dryer tube annually. 

Data Evaluation, Calculations and Reporting 
Procedures for data and record management must adhere to the Quality Systenis"l)ll!'nu~lp other 
subordinate documents coveMng record keeping, and the Document Controt<$0P ·(08.-01)< All 
records must be stored in such a manner as to be safe and accessible for at lilJJsfto<<years. 

''-.'b --"::. 

The digestion batch bench sheets and other relevant laboratory < not'~qooki:~'fnust follow the 
specifications in the Laboratory Notebook Usage Work Instruction (tOS-01),)l~a all record keeping 
and document control practices< < '' 

Sample concentrations are calculated as follows: 
,S"' ':c 

~ ((Dc*Dt)*Dv)/((Md*(S%/t~6j:1 Ooofy:;tr 
·,>· ;4 

Sample Concentration 

Where: 

De = digest Concentration in ~giL 
Of= Dilution factor 
Dv = Digest volume in mL 
Md = Mass of sample digested in,<g r: h' . ' 

S% = percent solid of the samplit(i!,rei!Qrfed!on wet weight basis then percent solid = 1 00) 
'~LtJ::,,, '--{:,;·;;;,_"i.7;:;gf7 

All results are reportable "'!ilbl;!ilt;qualijication if digestion and analytical holding times are met, 
preservation (including coqlenetn.pe'[atures) are met, all QC criteria defined in the table below are 
met. and matrix interference is nil~ suspected during digestion or analysis of the samples. If any of 
the below QC parameters 'ar!'M¢f met, all associated samples must be evaluated for re-extraction 
and/or re-analysi\§1~>':'';;~,<<< -< 

Acceptance Criteria 
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12. Contingencies for Handling Out-of-Control Data or Unacceptable 
Data 
Section 9 outlines sample batch QC acceptance criteria. If non-compliant results are to be reported, 
the Metals Department Manager and/or the Laboratory Director, and the QA Manager must approv!i'''· · ··::,_ 
the reporting of the results. The laboratory Project Manager shall be notified, and may chose•· to · •· 
relay the non-compliance to the client, for approval, or other corrective action, such as re-sa(Tlpling;·. 
and re-analysis. The instrument analyst or Department Manager performing the secondary •· 
analytical review initiates the project narrative, and the narrative must clearly document \henan' 
compliance and provide a reason for acceptance of these results. ·. ·. · ··. '· 

·z:.: 

13. Method Performance ·,;'( :;. 

14. 

<~ '"':L._ ·. 

13.1 Method Detection Limit Study (MDL) I Limit of Dete<;tioriRtr.ldy (LOD) I 
Limit of Quantitation (LOQ) "•·.. c:· 
The laboratory follows the procedure to determine the MDL, LC:l6, and/.~r\oo as outlined in 
Alpha SOP/08-05. These studies performed by the labOI!ItarY', are,; maintained on file for 
review. · ,. · · ·· ·· · 

13.2 Demonstration of Capability Studies ,...c,)"8 :;,t8'<>\: ::r'i 

Refer to Alpha SOP/08-12 lor further informafiorfi:t?garding:fDCIOOC Generation. 
~->0. .. .. , 

-~"" _._-._,-· 
13.2.1 Initial (IDC) ,.,_ '<~;,:.;• 

The analyst must make an initi~~bne-time, demonstration of the ability to generate 
acceptable accuracy and predr~ion '\Vjtl) this method, prior to the processing of any 
samples. . •. _ "~·- -rir 

- ' -~;,·:.y 

13.2.2 Continuing (DOC):,__ ,,,,:"•' :: 
.,_0,, "'·'(·.,_ :;.:_; jt:/ 

The analyst must:make._!f'coritlnuing, annual, demonstration of the ability to generate 
acceptable accur§lcy:an'd•precision with this method 

13.3 Instrument Detecti'~~'b~its 
The instrumEll)l de{~~t~ffclin:i(IDL) is the smallest signal above the background noise that an 
instrument ca];l[qete~"The IDL can be calculated taking the average of the standard deviations 
for three me<tsilr<iments of a reagent blank solution analyzed on three analytical runs on three 
non-cons~cutll!,e_ dayS: Seven consecutive measurements must be taken per day. The IOLs are 
not requ1t~ to gQ. through sample digestion. Each measurement must be performed as though 
it were2a.sep:!!rate sample. 

!~~;. -,,,,t~, "<;;:· 

~,:rx:,? \:,;~~"'-:--:·-{~ 
f%p11uti,otlPrevention and Waste Management 

,-··-'-· ";,:'-,,.__ ::.: 
;S"'i~;;rhe:Hatardous Waste and Sample Disposal SOP (G-006) must be referenced for disposal of used 

''~.\. s~_ndards, solvents, acids, reagents or other chemicals. 

'"tw.,. Once sample batches have completed digestion, the sample containers are stored in the metals 
· lab and held lor 30 days. II there is no sample remaining in the sample collection bottle, it may be 
rinsed and thrown away. It must be noted in the lntemal COG that there is no sample remaining in 
the bottle, and the bottle was discarded. 

Once satisfactory results have been generated, the digestates are held lor 30 days, or longer if 
specified by a client contract, then discarded into a 55-gallon drum labeled "Corrosive Liquid". 
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All reagent waste generated during digestion must be stored in satellite containers in the metals 
preparation laboratory. 

Once the reagent waste satellite containers are full, they must be emptied into 55-gallon drums 
marked "Corrosive Liquid". 

Refer to Alpha's Chemical Hygiene Plan and Waste Management and Disposal SOP for fur!hilr 
pollution prevention and waste management information. · .. 

15. Referenced Documents 
Chemical Hygiene Plan 

SOP/01-01 Sample Receipt & Log-In 

SOP/08-01 Document Control 

SOP/08-05 MDULOD/LOQ Generation 

SOP/08-07 Control Limit Generation 

SOP/08-12 !DC/DOC Generation 

SOP/G-006 Hazardous Waste and Sample Disposal 

SOP/MP-003 Microwave Assisted Acid Digestion ot.s$i~'iili~~ffts, Sbils/Tissues and Waters 

Wl/1 08-01 Laboratory Notebook Usage 

16. Attachments 
None. 
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Soil Field Screening Procedures 

Each soil core should be screened with a properly calibrated direct reading instrument (DRI) equipped 
with a PID or FlO detector or other suitable field-screening instrument capable of detecting the 
contaminants of concern pursuant to N.J.A.C. 7:26£-2.1 (b). 

To obtain the most representative monitor reading, use a decontaminated stainless steel spoon, knife or 
other appropriately constructed device and make a longitudinal score deep enough to expose a porous 
surface the length of the core. Or optionally, make very small divots at six-inch intervals to expose a 
porous surface. Simultaneously, place the probe of the DR! immediately above the opened area being 
careful not to touch the sample, and move the probe slowly above the lateral scoring and note any peaks. 
Record results of peaks in 6-inch intervals to determine sample location. Instrument readings will be 
biased low and not representative of in-situ conditions if the soil core is not scored or inner core not 
exposed for proper field screening. Other methods of field screening (e.g., bag headspace,jar headspace, 
wanning, UV light, dye testing etc.) should be discussed with the appropriate regulatory authority for 
approval before sample collection. 

The Technical Requirements for Site Remediation N.J.A.C. 7:26E-3.6(a)4.(ii), instruct one to select a six­
inch increment of soil for volatile organic laboratory analysis based on field screening with a DR!. !fa 
boring is continuously cored to 20 feet below grade where ground water is first encountered, then 4 to 5 
individual 48" - 60" soil core segments will have to be opened and screened before determination as to 
which six-inch increment is to be selected for sampling and analysis. Special attention must be paid to 
labeling and storage of individual core samples when continuous soil samples are collected from a single 
boring. In many instances soil cores can be produced faster than they can be opened, logged, screened and 
sampled by a technician. In those instances when a backlog of cores are being generated, care must be 
made to protect the cores from direct sunlight, excessive ambient temperatures and rain. These conditions 
may have an adverse effect on highly sensitive volatile organics within the core or the instruments used 
for screening. Always keep the cores labeled so that the up/down orientation is not lost. Proceeded 
carefully, but quickly when field screening. If necessary, log soils for lithology information after sample 
collection. Always calibrate the DR! at the start of each day. 

Another option is to select (using the DRI), and sample (using a small diameter coring device), a six-inch 
increment from every individual core segment, and only submit the sample required from that particular 
boring for analysis as directed in 7:26E-3.6(a)4(ii). This option can be more costly as several sample 
containers will have to be discarded at the end of the each boring. If chemical preservation is used 
(methanol), proper disposal could be an issue. Sampling every individual core first, prior to determining 
which increment to ship for laboratory analysis will also require additional labor. This particular option, 
to collect a representative six-inch incremental sample from every individual segment of a continuous 
core with its associated cost, makes the first option to carefully protect and manage the cores to control 
the loss of volatile organics even more critical. (Section 6.2.6) 

Water Quality Parameter Procedures 

N.J.A.C. 7:18 requires that any environmentallaborat01y* submitting analytical data to the Department, 
regardless of quality level, must be certified by the Office of Quality Assurance. This applies to those 
firms using LFPS instruments associated with the "analyze immediately" category of water quality 
indicator parameters (WQIPs) including pH, temperature, and dissolved oxygen. Regardless of whether or 
not the equipment in question is rented or privately owned the requirement for certification cannot be 
ignored. All certification documentation must accompany the instrument into the field and accompany all 
WQIP data submitted to the Department. (*Environmental laboratory is defined as any laboratory, 
facility, consulting firm, government or private agency, business entity or other person that the 
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Department has authorized, pursuant to NJ.A.C. 7:18, to perform analysis in accordance with the 
procedures of a given analytical method using a particular technique as set forth in a certain methods 
reference document and to repott the results from the analysis of environmental samples in compliance 
with a Departmental regulatory program). (Section 6.9.2.2.4) 

Prior to sample collection, water body characteristics (e.g., size, depth, and flow) should be recorded in 
the field logbook. Water quality measurements shall include temperature, pH, total hardness (as CaCQ,), 
alkalinity (as CaCO,), salinity (parts per thousand, 0/00), conductivity (as umhos/cm), and dissolved 
oxygen (mg/1). These measurements must be properly documented as per Chapter I 0, Documentation. 
Non-aqueous data must be accompanied by laboratory-analyzed total organic carbon (TOC) and particle 
grain size for each sample. (Section 6.8.1.2) 
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